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188. An Electrical Hot-wire Inclinometer,,..J. 8. G. Thomas. 
Soc., Proc. 32. pp. 201-312; Disc., 312-314, Aug., 1920.) — The hot-wire 
inclinometer consists essentially of two fine Pt wires (diam. about 0-1 
mm.) mounted parallel to one another in à closed chamber at a 
distance apart equal to about 1 mm. A constant current of from 0-4 
to 1-5 amps. (according to the sensitivity desired) is maintained in the 
wires, which constitute two of the arms of a Wheatstone bridge arranged 
so that the bridge is balanced in the zero position of the imclinometer. 
If desired, the bridge may be constituted of two pairs of heated wires 
as above. The inclinometer wires, in the zero position, may be either 
vertical or horizontal or inclined. at any angle to the horizontal. The 
indications of the instrument are dependent upon the relative heating 
or cooling effects experienced by the respective wires when the orientation 
of the wires with regard to a horizontal plane is altered. The galvano- 
meter deflection occurring with alteration in such orientation serves to 
indicate the inclination of a definitive radius vector to the horizontal, 
and calibration curves are given for the cases where the axis of rotation 
is horizontal, and (a) in the plane of the wires and parallel to the wires, 
and (b) at right angles to the plane of the wires. The 

of the calibration curves are discussed, and curves are given showing 
how the resistances of the respective wires depend upon the orientation 
of the wires with regard to the horizontal plane referred to. Attention 
is directed to the finite width of the column of heated gas ascending from 
the wires, and an empirical formula is deduced expressing the maximum 
deflection as.a function of the bridge current, employed. AUTHOR. 


189. Detection of Form Change by Photographic Means. M. H. 
Stillman. (Bureau of Standards, Bull. 16. pp. 437-448 [Sci. Papers, 
No. 302}, 1920. )—-Describes the application of photography to the de- 
tection of small changes in a complicated group of objects.. A photograph 
is taken of the group before and after a change is suspected to have taken 
place. From the negative of one photograph a positive is made, and 
this is superposed on the other negative so as to bring them into register, 
and the combination is viewed against a source of light. If the photo- 
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position with similar conditions of lighting, those parts of the combination 
which correspond to the unchanged portion will appear as a field of 
practically uniform density, while a change in the group is shown up 
by a considerable departure from uniformity. Photographs are re- 
produced in the paper to show the application of the method. The 
various precautions to be observed, and the conditions necessary for 
eT a eT are dealt with in detail. J. W. T. W. 


at Equal Intervals of the Independent Variable. H. M. Roeser, (Bureau 
of Standards, Bull. 16. pp. 363-375 [Sci. Papers, No. 388], 1920.)— 
Least-square reductions of observations taken, at equal intervals, of the 
independent variable in pala s e a parabolic or linear 
law frequently occur in Makeshift 
devices are often employed — work . i 
the constants of curves which properly represent such data. In this 
paper the ordinary least-square formule ate subjected to mathematical 
treatment, and rigorous solutions are evolved which require an ultimate 
minimum of afithmetical work. A table is given from which a ‘large 
portion of the solutions can be written down from a mere inspection of 
the observations. Application of the solutions is made to typical problems, 
and fn check withthe orilinary wplutions is: given, 

K. W. 

Reichenbach. (Zeits f. Physik, 2. 2. pp. 150-171, 1920 — Section 1 
deals with the axioms: The physical problem of the probability calculus 
differs from the mathematical in that while mathematics is developed 
from a system of hypotheses based on arbitrary and undemonstrable 
definitions, physics on the other hand is based on such of the above 
definitions as conform to reality. Section 2 considers Poincaré’s hypo- 
thesis and reduction of the probability factors to a probability function: 
Section 3 discusses the generalisation of the Poincaré hypothesis. Section 
4 describes a special form of probability function and a second species 
of the transition limit. In Section 5 Poincaré’s hypothesis is extended 
to several variables and deals with the multiplication theorem of the 

bability factors. Section 6 discusses the connection between axioms 
and II and several of the probability functions derived from II. Section 
7 deals with the multiplication theorem of the probability functions. 
Section 8 considers the cube problem as a type for a generalised mechanism. 
Section 9 investigates the flattening of the probability curve by increase 
of the rotation velocity. In Section 10, application of the hypotheses 
is made to the last decimals of a physical magnitude. The paper is 


(Arch. des Sciences, 2. pp. 351-371, Sept. Oct., 1920.) Describes the 
method used and results of experiments on the internal friction of quartz 
threads at high temperatures. It is found that the relation between 
friction and temperature depends on the diam. of the thread and, in 
fact, the structure of a quartz thread is a function of the diameter... The 
see 
Abs. 1186 (1910) for Jena glass threads. ol J. W. T. 
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Se 193. An Examination of Searle's Method for Determining the Viscosity 
BA Liquids: K. Molin: (Cambridge Phil. Soc, Proc 20. 
op. 34, Sept., 
the coefficient of internal friction in very viscous liquids will be found 
in Reiger [see Abs. 1036 (1906). Among these an examination of Searles 
method is the object of the present paper, à method which consists in 
causing a vertical cylinder to rotate within a coaxial cylinder containin 
a known value of the driving couple, the latter being produced by the 
weights of two loads acting on a drum by means of two threads. Searle’s 
viscometer was used and treacle employed as the highly viscous liquid: 
Elaborate arrangements are described for ensuring temperature regulation. 
The formula given by Searle for the viscosity ½ is, » = Ori, 
where T is the time of one revolution of the cylinder, M the mass of each 
of the two loads, / the length of the inner cylinder immersed in the liqtid, 
and C an apparatus constant. Owing to the conditions which obtain 
at the bottom surface of the movable cylinder, the formula was modified 
by Searle to 7 = CMT/(/ +’), where & is the length by which the 
height, I, of the liquid, in the simple theory must be increased, in order 
that the increase of couple shall correspond to the viscous ‘action in 


~ ximity to the end surface and the edge of the rotating cylinder. 
results have been plotted in the form of six curves, each for one value 


how MT depends ‘upon / when M is kept constant, the function 
F (MT, D - const. 0, represents, not a single straight line, but a 
of approximately straight lines. Experiments carried out at different 
temperatures show that the curves Mr, T) coon = 0 ate of 
the same character as the former curves. The author concludes that 
the assumption on which the abové formula is based, namely, that ij is 
independent of the rate of shearing, seems to be unjustifiable for small 
values of the rate viscous liquid 

194. Anisotropic Fusion. Brillouin. (J. de 
Physique et le Radium, I. pp. 33-38, Aug., '1920.)—Treatises on theoretical 
physics only recognise two states of isotropic matter, the fluid state and 
that of the more or less viscous elastic solid. These two states 
differ in their elasticity. Thus for a fluid in equilibrium the thermo- 
dynamic potential is ‘a function of the volume and temperature only, 
while in the solid isotrope the thermodynamic potential depends on the 
six components of the deformation (dilation and shearing) with their 
three invariants, or two for small deformations, in addition to the tem- 
In isotropic fusion the principal characteristic is not volume 
change but the transition from solid to liquid state, i. e., the disappearance 
of all resistance to shearing stresses. The present paper deals with the 
corresponding properties of anisotropic solids, and first considers relation- 
ships at constant temperature for small deformations, which latter are 
connected to the elastic forces by 21 coefficients of elasticity. The 
essential characteristic is the disappearance of one only of the dilatations 
or of one only of the slips or translations in the thermodynamic potential. 
In non-cubical crystals the coefficients of translation are not all equal, 
and it may be assumed that temperature acts differentially on each, so 
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quence change of sign in some of these coefficients may produce instability 
of crystalline form and provoke an allotropic change while conserving 
the solid state in every sense. Under the influence of a very feeble but 
prolonged ‘tangential force, the crystal may undergo a considerable change 
in shape (analogous to the translations of mineralogists), This pheno- 
menon the author terms anisotropic fusion, and treats mathematically 
in the paper. He states that a large number of the liquid crystals of 
Lehmann fall into one of three categories which are deduced from the 
theoretical considerations, although their structure may be assumed still 
more complex since they contain many kinds of atoms. The equations for 
double fusion are next considered: A body defined by these equations 
would be the type for a lubricant between two planes, of which one is 
fixed and the other moves with a finite velocity. The corresponding 
translations only provoke a viscous. resistance, but the transverse ones 
bring into play an elastic resistance which produces a consequent limita- 
tion. In the author's opinion it is this characteristic of unilateral fluidity 
or at the most bilateral and not isotropic—which corresponds to the 
oiliness of lubricants. . 

Lubricants,—Lubricants which hold well under pressure are evidently 
anisotropic ; practical lubricants are probably very concentrated solutions 
of a crystalline solid in a very small quantity of a very viscous isotropic 
fluid, 4.¢,, solutions, which, according to the degree of concentration, will be 
solids, anisotropic fluids, or liquids. Either by heating or by addition 
of liquid, the limits of these three states may be displaced. It is 
the intermediate state which lubricates, Finally the author adds that the 
neighbourhood of solid surfaces may also influence the properties of the 
lubricant and that in the superficial layer the lubricant is perhaps entirely 
solid while anisotropically plastic throughout its mass. This problem 
is reserved, however, for a later paper. H. H. Ho. 


195. Elastic Consiants of Sylvine. K. Försterling. (Teits. f. 
Physik, 2. 2. pp. 172-174, 1920.) —On the assumption of spherically 
symmetrical central forces between the separate particles, the molecular 


gun = 011%; 612 + C197; + 610% + 6187 + 


eee the one hand, and the elastic 
tensions Xx Y,, on the other. Through the inverse equations — +, = S,,%, 
+ Sen, +..., the elasticity moduli are defined. The existence of 
these relationships has not in general been established by experiment, 
and modern theories of crystal structure have usually avoided this 
difficulty by assuming the crystal to be built up of a series of lattices. 
In simple cases, such as rock-salt and sylvine, the relation Cig = C44 is 
obtained without the introduction of any new h While 
Voigt's data for rock salt gave ¢jg = 1-32 x 108, and c = 1 20 x 108, for 
sylvine the values are Cc). = 0-198 x 108 and c = 0-655 x 108 and appear 
to require an extension of the theory. The author now presents compres- 
sibility data for sylvine crystals in order to find which of the values for 
cn is invalid. The relationship ciz = cy, has been very exactly verified ; 
and the simple lattice’ theory shown to be in accord with Voigt's measure- 
ments for sylvine as also-for rock salt. .Complications arise, however, 
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1906. Bilar Method of Measuring the Rigidity of Wires. G. F. d. 
Searle. (Cambridge Phil. Soc., Proc. 20. pp. 61-69, Sept., 1920.)— 
In this method the couple due to the torsion of two similar wires is 
balanced against the couple due to the load carried by the wires and 
arising from bifilar action. Two wires are soldered into torsion heads 
passing through a firm horizontal support. The lower ends of the wires 
are secured without initial torsion to a bar so that eke ir ta The 


load sung by a link which is provided with a, knife-edge. The knife- 
edge rests in _a V-groove in a plate which can be adjusted along the bar 
until the knife-edge is in the position giving equal tensions in the two 
wites. When this adjustment is effected the wires emit the same note 
on being plucked. The movement of the bar is best observed optically 
by means of a plane mirror attached to it and a telescope and scale. If 
each torsion head be turned from zero through ¢ radi s in either direction 
bar will turn in the same direction until the and torsional 
ples are equal. Re the whole twist 
each is c . Let the radius and the length of each wire b 

vertical, the couple, due to torsion, exerted by the pair upon the bar is 


distances apart of the top and bottom ends of the wires, M is the mass in 
gm. carried by the suspension and = — r2{ InE/Mg 
Equating the torsional to the bifilar couple we have 

sin = — 8), where C = Hence n = gala. 
numerical example is W. 


10 197. "Elasticity in Bipolar Coondinaied: 8. B. 
Jeffery. (Roy. Soc., Phil. Trans. 221. pp. 265-293, Nov. 8, 1920.) 
Gives a treatment of the two-dimensional elastic system by bipolar 
coordinates, in which the coordinate curves are coaxial circles. This 
solution can be applied to an infinite plate containing two circular holes, 
a, semi. infinite plate bounded by a straight edge and containing one 
circular hole, or a circular disc with an eccentric circular hole. 
‘particular result discussed in detail is that oi a semi - infinite plate with a 
straight unstressed boundary and a circular hole under a uniform normal 
2 The solution shows that if the ratio of the radius of the hole 
to its distance from the edge is suitably adjusted, the point of greatest 
tension will be on the straight edge, while the point of greatest stress 
difference is on the circular boundary. It thus suggests a test for the two 
theories of rupture. The paper is mathematical and cannot be usefully 
abstracted. J. W. T. W. 


Soc., Proc. 32. pp. 374-404, Aug., 1920. Fifth Guthrie Lecture.) This 
lecture deals first at some length with the study of the nickel steels, their 
classification by magnetic properties; their volume changes, both rever- 
sible and irreversible ; .the effect of additions; the elastic properties ; 
progressive and transitory variations, concluding with an outline of the 

VOL. 


anr*(@ % to a close approximation. The small couple due to the 
bending of the wires assists the bifilar couple; Kohlrausch takes account 
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theory. seh: dealing in 
particular with the measurement of time and how this has deen 
improved, As a result of the discovery of invar of constant. elastic 
modulus at all ordinary temperatures [Abs. 1118 (lool, it is probable 
that the best balance wheel in a watch will soon be equalled by one of a 


199. J. Innes. Anst. 
Mech, Eng., J. No: 7. pp. 9152082, Nov., 1020 — Discusses thé definition 


if and measuremétit of hardtiess and shows that hardness depends on the 


bklastie properties of a material. Assuming’ that the elasticity of the 
imndenting tool is equal to or considerably greater than that 2 Ae e 
is an ‘ideally rigid body, then 

where,.N is the ratio of modulus for 
change of size to modulus for change of shape, C the modulus for change 
of shape, and Q the oop eee The conditions represented 
in this equation appear to be convenient as a definition of Hardness, but 
if the conception of an ideally rigid body be regarded as illegitimate, 
it is only necessary to suppose the tool and surface made of the same 
material. The value of the hardness thus defined is four times as great as 
it would be tinder the figid tool” definition. The three factots required 
can be determined easily. There are few recorded measurements of O 
for brittle materials, and for these solid specimens may give satisfactory 
results, especially if the measuring arrangements ate autographic and 
the stress is rapidly and steadily increased to the breaking point without 
B. 


200. Tension 1. G Ober 

. 1-4, Jan. 7, 1920.) An application of the photo- elastic investigations 
previousiy described [See Abs. 182 (1920) to the case of test-pieces for 
‘tensile strength tests of metals. The observations described were made 
on test - pieces of three shapes, namely: (I) a flat bar four units wide 
with symmetrically disposed semi-circular notches of unit radius; (2) a 
flat bar of I- form in which the straight central portion is connected with 
ends of larger section hy arcs of circles of (a) very short radius, and (6) long 
‘radius ; (3) the Engineering Standards Association form of test bar. 

The distribution of stress between the notches in case (I) was found to 
‘be Very complex. In case (2) the tensions reached near the angle were 
high, especially in the case of the sharply curved join. In case (8) the 
region of complex stress does not penetfate far into the gauge length, 
but just beyond the junction of the straight portion with the connecting 
‘tres’ the’ stress rises to which is 50 % above the value 


ot the stress in the gauge length. eta I. W. T. W. 


201. Prism · Hard ness; New Test of Hardness. B. P. Haigh. (Inst. 
Mech; Eng., J. No. 7. pp. 891-913, Nov., 1920.) Discusses the definition 
of the term hardness ’’ and enumerates the principles relating to a new 
test of hardness, A new method of testing hardness in materials is 
described in which a pair of test-pieces of the same material are used 
and made to indent one another. “These pletely of square 
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‘placed crosswise with their edges in contact and they are pressed 
by a measured load. In this test the form ot indentation is 
quite independent of the load, provided that the indentation is not too 
large in proportion to the dimensions of the test · piece. Consistent. hard- 
‘ness values may be deduced by dividing the applied loads by the squares 
of any characteristic linear dimension of the indentations prodpced, 
width or depth, according as one or the other may be preferred. Depths 
may be measured while the test-pieces are still under load and a series,of 
reading may be taken under successive loads. Widths can be measured 
with greater accuracy, and the resulting hardness value is practically 
independent of the angle of the prism within wide limits. In the tests 
described, the width was measured from corner to corner (+) and used 
as the characteristic linear dimension of the indentation due to the 
measured load P. Prism hardness is then defined as the quotient, P/s* 
which may be expressed in units of tons per sq. in. or kg. per mm. 2 
‘The apparatus used for the test is described and results obtained experi- 
.:.Rotation of the, Non-Spinning-Gyrostat,,. Application to Aeroplane 
Compass. G. T. Bennett. (Cambridge, Phil. Soc., Proc, 20, pp. 19. 
Sept., 1020 — symmetrical. Wheel fres to rotate. about its axle. is 
moved from rest in any position by means of the axle and is finally restored 
to a position in which the axle again points in the same direction 
formerly, it can be shown that the wheel, again at rest, will have rotate: 
through a plane angle equal to the solid angle of the cone described 
the varying directions of the axle. This result can be extended to the case 
in which the initial and final - directions of the axis are different, say 
4 and b. For the axis may be restored to its original direction 4 by a 
subsequent movement in the plane ba; and this latter movement, w 
is @ rotation about the normal to à and b, „ N 
that any diameter of the wheel makes with the plane ab. Hence the 


geometrical integration of Euler's equation is shown to lead to the same 


result as given above. The phenomenon, has important practical appli- 


203...Effect.of. Earth's. Rotation. on Pendulum. 
Cimento, 20. pp. 19-40, July—Aug,, 1920.) — A study. of the effect of 


to the path may be expressed in _ the fem, cs 8, 
3 +4 b’(1 — co ‘sin. 0. If. the approximation be made. that 
then the path an ellipse. . 


204. Bligh of Projectiles and — Deven. (Comptes 


stream of dir.’ ‘The author states that (I) a shock wave is formed at every 


conical movement, alters the angle between the plane be and any diameter 
ot the wheel by an angle equal to the solid angle enclosed by the cone 
arrived at by the author concerning ondes de choc, both primary and 
secondary. These conclusions are tho result of photographic examination 
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region of rapid pressure change; (2) at each point in a wave its form 
on the directions and relative speeds of the air-streams at this 
point; (3) for speeds greater than that of sound, the air ripples over 
the nose surface, and numerous small waves attach themselves to this 
surface as if it were corrugated. As a result of (2) it follows that each 
point’ of the projectile touched, without defiection, by a wave is a point 
‘of the projectile which offers only a very slight resistance to the air. 
0 Waves produced by a sharp lowering of pressure are attached, 
at the point of pressure-fall, but at the point of impact of the air 
returning to fill the partial vacuum. (5) Hf a wave could be instan- 
taneously transmitted from one current of air to another moving at a 
different speed, the angles of incidence and refraction ‘of the wave would 
be related by the formula: /in — 1/sin i = V/a, where V is the relative 
velocity of the air streams, and a is the velocity of sound. 
It follows from conclusion (5) that under certain eanditionsinterne! 
reflection of a wave may take place, but as the transition from one stream 
velocity to another is always gradual, the effect is similar to the mirage 
in the case of light. Thus, in the interior of an air stream, a shock wave 


$3: 


"205. Air Forces on H. L. Dryden. 
af Standards, Bull. 16. pp. 489-519 [Sci. Papers, No. 304], 1920.) 
Describes the results of experiments, made in the wind tunnel oi the 
Bureau of Standards, on the air forces on a circular cylinder with its 
axis normal to the wind. A description of the wind-tunnel- is given 
in the paper, and the results obtained are shown graphically. It 
cluded that the wind-tunnel resistance equation R = pAV2/(VL/p) is 
not satisfied, but that the resistance coefficient R is a function of L, the 
diam. of the cylinder, as well as of VL, where vy = viscosity/p: The 
velocity fields about cylinders of different diams. at identical values of 
VI. are not geometrically similar. The departures observed must be 
due either to correction factors omitted in the above approximate form 
of the head-resistance equation written above, or to some further 

of the air involved. It is suggested that such property may 

be that involved in the size of the vortices formed behind the cylinders. 
For, when two circular vortices are close enough together, the separate 
of each vortex will have different velocities, the vortex will, 


of a filament Such an assumption would account for the general nature 


206. The Formal Basis of the e Theory of Relativity. A. Einstein. 
(Preuss. Akad. Wiss. Berlin, Ber. 41. pp. 1030-1085, 1914.)—Dnring 
recent years the author, in partial collaboration with Grossmann, has 
worked out a generalisation of the theory of relativity.» This has involved 
‘such à ‘mixture of physical and mathematical demands, that a formal 
‘mathematical statement is needed to fill up the various gaps which exist. 
‘This the author treats the 


meeting the mirage surface is reflected at the edge of the stream. When 

manometer measurements are made for the pressure exerted by an 

air stream on a projectile, the figure obtained is too low if the nose wave 

is not properly reflected from the mirage surface, and this effect shows 

that the projectile dimensions are too great to give reliable results in 

the current of air used. 7 
V.2 
192 
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field. are obtained by a purely covariant theoretical method. Simple 
derivations, which are in part new work, are given for the fundamental 
laws of the absolute differential calculus, in order to relieve the student 
from having to consult purely mathematical treatises. In order to illustrate 
the mathematical methods, the hydrodynamic equations and the field 
equations of the electrodynamics of moving bodies have been derived. 
Newton's gravitational theory is shown to be an approximation of the 
general theory, and the elementary characteristics of the Newtonian 
gravitational field (curvature of light rays, displacement of spectral lines, 
ete.) are derived. Section A deals with the basic ideas of the theory. 
Section B discusses the theory of covariants. In Section C:the equations 
are derived for the physical processes in a given gravitational field, and 
include the impulse energy hypothesis for material operations, the 
equations of motion for continuous mass distribution, and the electro- 
magnetic equations (the Lorentz equations for vacuo, equations of moving 
bodies oft unit dielectric constant and unit magnetic permeability, field 
equations for isotropic, electric, and magnetic polarisable bodies in motion 
Ste.). Section D investigates the differential laws of the gravitational 
‘field and includes a proof of the necessity for limiting the choice of co- 
ordinates; ‘covariance respecting linear transformations, a suitable system 
of coordinates, the H- tensor, etc. Section E discusses the physical 
Newtonian “ft Hl. H. ** 
207. Submarine Physics: d. v. Drysdale- (inst. BL. J. 56 
* July, 1920. Eleventh Kelvin Lecture. Abstracts in: Elec- 
trician, 85. pp. 391-393, Oct. 1, 1920. El. Rev. 87. pp. 379-382, Sept. 17 ; 
409-411, Sept. 24, and pp. 442-443, Oct. 1; 1920. Engineering, 110. 
pp. 484-486, Oct. 8; 521-523, Oct. 16, and pp. 552-654, Oct. 22, 1920.)— 
The author deals with questions of general scientific research in the 
physics of the sea, and practical developments of navigational interest, 
arising out of investigations carried out at the marine stations established 
by the Admiralty during the period extending from Nov. 1915 to the middle 
of 1918. The primary objects were the development of methods of 
detection and destruction of, and defence against, submarines, and of 
increasing the ‘safety and regularity of navigation. The physical pro- 
perties of sea water and also sea conditions do not appear likely to afford 
much scope for the detection and location of submarines or other solids 
in the sea by electromagnetic, optical, or thermal methods. Consequently 
the ‘successful and promising devices are mainly acoustic. Non- 
directional, uni-directional, and bi-directional hydrophones are described, 
and their use in determining the direction of a moving submarine from 
the sound of its engines by means of internal and towed listening devices, 
amongst the former being those very interesting integrating devices the 
H tube of H. W. Hilliar and the French naval invention; the blister 
Walser gear. Amongst echo methods for locating stationary submarines, 
and also rocks, ships, or icebergs, the author considers the Wrightson syren, 
the Fessenden oscillator, and the Lewis Richardson high-frequency 
acoustic detector, in which: a beami of sound waves is employed of 
to 200,008: per, bs. 
In ot thé destraction-or wxelasicnot 
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subject under five main sections. Herein the equations of the gravitational 


for charges of gunpowder and of amatol, respectively, and describes the use 
of ordnance trial small gauges and piezoelectric pressure gauges employed 
in obtaining them, together with that oi the kathode-ray oscillograph for 
the recording of rapidly varying pressures. An interesting example of such 
records shows that the reflection of the pressure wave from the sea bottom 
produces an impulse comparable with ‘the initial one. The navigational 
applications include the leader gear, consisting of a cable carrying 
an alternating current laid on the sea bottom and marking the centre 
of the channel forming the entry to a port, together with the observing 
apparatus by aid of which a ship is enabled to follow the path ‘marked 
out, enabling ships to find and enter a harbour in a fog: sound, ranging 
and directional radiography ; echo detection: The two latter | methods 
are employed for the: detection and location of ships and obstacles in 
darkness and fog. Appendices give the mathematical theory oft 
(1) Acoustic transmission; the close analogies of the acoustic and 
electric equations ip» pointed: out. (2) Three-station sound ranging. 
(3) Electromagnetic wave propagation in isotropic conducting media 
with application to sea water. (4) A. C. transmission through large 
conductors. (5) Current and field distribution in a conducting medium 
surrounding a live a.c. cable. Apparatus for a rigorous experimental 
examination of the field surrounding an a.c. cable, with return through 
the sea, is described, and the investigation is to be carried out at the 
Shandon station. The mathematics indicate as the principal cause of 
the apparent anomalies observed in the field, the skin effect in the 
water, causing the return current from the free cable end, through the 
sea, to crowd in upon and over the cable; as the main secondary cause, 
refraction of the electromagnetic waves in passing from sea into air. 
Observations show, further, the existence of electric currents ores 


208. View of Relativity: F. Slate. (Phil. Mag. 40. pp. 34- 
49, July, 1920.)}—The author continues the argument of a former 
paper [Abs. 967 (1920)], that restoring, in Newton’s methods, the broader 
connection of force with ‘‘ Quantity of motion leads to the view that 
they are properly equivalent procedures. The narrowing of Newton's 
methods arose largely from undue stress being laid on certain particulars 
of rigid dynamics. As an example of the restoration of broader conceptions 
he instances J. J. Thomson’s fruitful expansion of the idea of effective 
inertia, and argues that the more thoroughgoing ascription oi varia ble 
inertia to electrons, as a starting point either for Newtonian, dynamics 
or for rélativity; carries with it nothing forced; nor subtle, nor unique 
into the equations of motion, activity, and work. Our dense ignorance 
of detail in atomic and electronic systems compels us to leave much 
undetermined, beyond the proof of inertia through observed energy 
partitions, and neither Newton nor Einstein escape this; and the fullest 
employment of their united suggestions must mark the sanest course 
in adjudicating questions, there or in regard to gravitation... Further 
detailed comparisons of formula supply further links of, interrelation 
between the two methods, and whatever yokes standard dynamics and 
relativity for joint service based on complete reciprocal consistency— 
this line of approach seeks. Vet preferential choice may remain open 
to individual opinion, and may prove to shift with the class of problem 
VOL. XXV. —4.— 1921. 
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| consideration, Some resettlement of rating is scarcely avoidable 
in that the rigid dynamics of Einstein's theory becomes a convergence 
point of two more general forms, under approximations through # = 0 
or alternatively, For it is not tenable that broader Newtonian 
dynamics itself reduces directly from selativity.;by) neglecting, in the 
latter, terms containing powers of %. We find, the same reduction 
factor in Einsteins Addition theorem for velocities as in the Newtonian 
form. But in the former it expresses the dependence of velocity upon 
the specifying frames, while in the latter it represents a constant difference 
of any pair of corresponding values. Since the characteristic factor of 
the theorem appears spontaneously in a dynamic relation of the two 
frames, the intrinsic meaning of the theorem must go deeper, and the 
author concludes that this deeper meaning is to be found. in the existence 
of a .seli-suggested frame, which is basic for, physical phenomena in the 
sense that departures from it, either by rotation or translation, impress 
distortions of common type upon physical magnitudes. The. author 
claims that the cumulative effect of his arguments tends to substantiate 


200. N. R. Gampbell. 106, pp. 408-409, 
Nov. 25, 1920.) — The arrangement of the non-nuclear electrons in the 
atom is being determined by work along two lines: first, from the Bohr- 
Sommerfeld theory of characteristic frequencies, and, secondly, from 
the Lewis-Langmuir or Born-Landé. theory of the structure of molecules, 
supported by Bragg’s work on atomic radii in crystals. It bas been 
stated several times recently, that the conclusions drawn from the two 
sources are mutually inconsistent, in that the first indicates that the 
electrons are revolving in planetary,orbits, and the second that they are 
fixed in constant positions. The essential truth of the first theory is 
now beyond doubt, and the present writer's object is to insist that the 
theories are not really inconsistent. The Bohr-Sommerfeld theory does 
not make explicit use of the assumption that the electrons in their stable 
states are moving; it assumes only that in those states they have the 
energy, calculated by Hamiltonian (relativity) dynamics, which they 
would have if they were moving in certain orbits. It is not logically 
impossible to maintain that they have that energy and are yet at rest. 
Nor is it physically impossible if Bohr's principle of correspondence be 
accepted, which latter has been so successful in explaining the Stark effect 
and in predicting the number of components in lines of the hydrogen and 
helium spectra. According to that principle, the intensity and polarisa- 
tion of components can be predicted by the application of classical 
dynamics to certain assumed orbits, although it must be assumed at the 
same time that the electrons are not moving in those orbits. If intensity 
and polarisation can be predicted from orbits that are wholly fictitious, 
why not energy? The adoption of Bohr’s principle in this extreme 
form would sever the last connection between classical dynamics and 
the real structure of the atom. The writer, however, opines that all 
are convinced that part of that connection must be abandoned, and he 
asks, if there is any reason but mere conservation which causes hesitation 
in abandoning the whole of it and admitting that even in respect of energy, 
a fixed electron can have the properties which classical dynamics attributes 
to a moving electron. Classical dynamics, * is only statistical: 
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the statistical group is the main 

210. Velocity’ ef the Tons in Crystals. 0. 
Hevesy. (Zeits. f. Physik, 2. 2. pp. 148-149, 1920) — When the Einstein 
relation between diffusion and mobility is applied to the case of salt 
crystals, and from the conductivity of the crystal the velocity with ‘which 
the ions in a single crystal change their positions is calculated, infinitesimal 
values are obtained at ordinary temperatures} ¢.g., for the case of rock 
‘galt the value at 20° is scarcely 3 x 10-18 em.? per day, i.¢., 1016 times 
smaller than in the sodium chloride melt. On heating, the value is 
rapidly accelerated; g., at 160° it is already 200 times quicker than 
at ordinary temperatures. At the fusion point an abrupt change in the 
conductivity ‘occurs, although the fusion process itself begins somewhat 
‘previous to this, and with alkali nitrates later than with chlorides ; the 
reverse being the case with the halides of the heavy metals. Although no 
means are at present to hand for following the positional change of the ions 
in common salt, yet for solid lead chloride the aid of radio-active indicators 
is available, and the diffusion velocity of the chloride of an active lead 
isotope in inactive lead chloride may be studied. Brief experimental 
details are given for the latter determination. In mixed crystals the 
change is as a rule more pronounced than in crystals of single components, 
but is also infinitesimal in the cold. Tammann's work is briefly mentioned, 
including his conclusion that an appreciable positional change occurs 
between'the ‘atoms oi mixed ‘crystals at ‘high ‘temperatures which ure 
enen, H. H. Ho. 


211. — of Atoms. The Helium, Hs, Hg 
Atomic W. D. Harkins. (Am. Chem. 
pp. 1956-1997, 1920.) — The 
papers on the same subject [see Phys. Rev. 1915, 1916, 1917, and 1919, 
also Abs. 1123 '(1919)]. Using as a basis the evidence obtained from 
the electrolysis’ of solutions, from the positive-ray work of Thomson, 
and from the atomic weights of the elements and of the separate atomic 
species, insofar as the latter were then known, the author presented the 
theory that the nuclei of all atoms are made up of positive and negative 
electrons, and evidence was given ‘which indicated that the nuclei of 
“hydrogen atoms are positive electrons. In the present paper it is shown 
‘that in the nuclei of the lighter elements there are in general about ‘half 
as many negative as positive electrons, and that in no known complex 
nucleus is the ratio of negative to positive ions less than one to two. 
“Phe theory indicated that the deviation of the atomic weight of helium 
(3-969 when hydrogen ‘= I) from a whole number is due to a packing 
effect which amounts to à decrease of mass of 0. 77 %. This theory 
was based on the idea of Rutherford that the nucleus of the atom is 
212. Size of the Kations of Alkali Métals. R. (Zeits. f. 
Physik, 2. 2. pp. 178180, 1920.) — The paper is an addition to the tables 
of Born and of Heydweiller on the radii of alkali kations, and is based 
upon the author's ‘views as to the relation between space-filling ‘and 
ionic mobility.” He tabulates for Li, Na, K, Rb, Cs, the atomic volume 


A: the R. tsd fbr radius from Born’s beat 


vol. xxIv.—a.— 1921. 


— = 
* 
‘ay 
* 
* 
77 
* 


GENERAL PHYSICS. 93 


of hydration W; the Rg from the new ionic mobilities calculated after. 
Stokes-Born ; the Rg from Landé’s lattice constant G; the Nu from 
Heydweiller's ionic refraction R, the Rg: and Ra values being in good 
accord; the Rp from the diffusion D of the alkali metals (not ions) in 
mercury’ after Meyer and Wogau and Stokes-Einstein the tadius 
to the smallest space-filling O 28; finally the N, 
obtatned by diminishing Rw by the radius of a water molecule (as suggested? 


213. —— — oO. R. Foster. (Chem. 
and Met. Eng. 23. pp. 690-692, Oct. 6; 1920.)—The paper contains 
photographs of atomic models constructed by L. Lefferts, in accordance 
with the Lewis-Langmuir theory; of various elements and compounds, 
˙ 

Heights. S. Chapman and sone rege (Roy. Meteorolog. Soc., J. 46. 
pp. 367-396; Disc., 396-398, 1920.) Composition. Evidence ot 


have accordingly been recalculated both on the assumption that hydrogen 
is present and that it is not. If it is absent, then above 150 km: the 
atmosphere is almost entirely helium. It is shown that the hypothetical 
geo-coronium, suggested by Wegener, could not be retained by the earth 
on account of the low molecular weight, 0-4, so this gas is not considered 


pressure and density, but above 150 km. these are ane sensitive 


8 F 


from radio- active substances, it is found that, if incident directly, the 
fastest could penetrate to a height of 80 km. and the slowest 85 km. 
and this is independent of the level at which diffusive ‘separation is 
supposed to commence and of the presence or absence of hydrogen. 
This result is to be contrasted with that of Vegard who, using Wegener's 
pressures (geo-coronium present) finds, for example, that the height 
reached would be 200 km. tor a- particles with the initial veldcity of 
those from RaC. The importance of these results is in their 

on the theory of aurorw (which are confined to the layer 100 km. to 
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the presence of hydrogen in the stratosphere is not conclusive, and the 
composition, pressure, and density of the atmosphere at great heights 
as being present. The effect of mixing in the troposphere is to render 
the composition of the atmosphere practically the same throughout 
this region. There is, however, no reason to suppose that mixing ceases 
suddenly at the top of the troposphere, for although it would tend to 
destroy the nearly isothermal condition of the stratosphere, yet the 
effect of a limited amount would be countéracted by radiation. 
theoretical examination is accordingly made, of the effect on the com- 
position; etc., at great heights, of varying the level at which diffusive 
separation of the gases commences and the calculations are performed, 
taking this height successively as 12 km., 20 km., 30 km., and 50 km. 

The general result is that up to about 100 km. there is little effect on 
i. onisation.—Using thé results of these calculations, the distance to 
which a- particles could penetrate the ‘atmosphere from outside is in- 
vestigated, Assuming the particles to possess, at the outer fringes of 


viscosity at great heights owing. to the decrease of 


215. Distribution of Precipitation in North Germany. 8. Nennt 
(Preuss. Akad: Wiss. Berlin, Ber. 38. pp. 980-990, 1919.) — The region 
ilying — 


the other showing thé percentage area of each province which receives 
an annual rainfall between given limits. Posen is the driest (509 mm.), 
42-4 % of the area receiving less than 500 mm., 57:1 between 500 mm. 
and 600 mm., and 0-5 % between 600 mm. and 700 mm. The wettest 
is Westphalia (807 mm.), 50-4 % receiving between 700 mm. and 800 mm., 
and 11% between 1200 mm. and 1400 mm. 


Feb. in the central regions, and April in the west. The distribution of 
the amplitude, expressed as a percentage of the yearly sum, is illustrated 
by a map which shows a decrease from 12:5 % in the east to 3 · 5 % in 
M. A. 0. 
216. Ether Differential Radiometer. W. l. Dines. (Roy. 
Soc., J. 46. pp. 399-405; Disc., 405-406, Oct., 1920.)—Apparatus —The 
instrument consists essentially of a sensitive differential thermometer 
formed by two test tubes, each containing a few drops of ether, mounted 
with their axes in a horizontal line and communicating with each other 
by a U-tube containing ether to form a pressure gauge. A metal shield 
is placed round each tube, with a horizontal slit to admit radiation. The 
direction from which radiation is admitted to either tube can be controlled 
by rotating the appropriate shield about the common axis. Method of 
Use.—There are two ways of using the instrument. In the direct method 
radiation from a portion of the sky is allowed to ſall on one tube while the 
other is exposed to a full radiator, a vessel containing water, the tempera- 
ture of which is altered until a balance is obtained. The equivalent 
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atmosphere of a- particles emitted by the sun: The penetration of the 
atmosphere by g- rays and y-rays is also considered. They would give a 
rise to two well-marked layers of max. ionisation at about 64 km. | 
averages based on twenty 
and the general results are 
present devoted to yearly 
Monthly averages are expressed as percentages of the yearly sum, 
and three types of yearly distribution are recognised, according to the 
position of the maxima; (I) a single maximum in a particular month, 
( one or more secondary maxima, (3) a transition type in which a 
month adjacent to a maximum is almost as high itself. A map shows V. 2 
the distribution of these types, the salient features being that type (1) 192 
with a July maximum is by far the most extensive and that there is a 
general transition from a June maximum in the south to an October 
maximum in the north, Sept. being passed over without showing as a 
maximum in any district: The driest month is March in E. Prussia, 


be 


atmosphere) is then equal to the temperature of the full radiator, In 
the indirect method, instead of altering the temperature of the full 
radia tor, the tube exposed to the sky is allowed to receive radiation from 
a second full radiator, of constant temperature, so placed as to effect a 
balance. A simple then the equivalent” 
temperature of the sky. 

Equivalent Radiative Temperature of the Night Sy — Observations 
taken intermittently from Sept. 1919 to Feb. 1920 have given 
equivalent radiative temperatures of the zenith sky ranging from 180° 
to 280° abs., the lower values being confined to winter. Some later 
observations in June gave values about 264° abs. on clear nights. The 
Seasonal range is certainly much greater than that of the actual air 
temperature, which is about 10 deg. C. On heavily clouded nights the 
sky temperature differs little from the surface air temperature. Wind 

to make no difference to the radiation. It is estimated that on 
clear nights the average rate of net radiation from the earth (for the Whole 
hemisphere) is about 150 gm. can. per day, though * rate may — 
260 gm. cals. per day. 
relative values of the net radiation, 100 denoting the net radiation to the 
zenith, found for clear nights in the last fortnight of May, were 


Altitude . 90“ 15% 80 45% 30 18 „„ 
Radiation 100 99 96 89 73 43 8 — 


M. A. G. 


217. im the and d. Borel. 
(arch des Sciences, 2. pp. 411-413, Sept.-Oct., 1920. Paper read before 
the Soc. Suisse de Physique.)—The authors describe briefly some refined 
determinations of the density of air, made by them at Neuchatel, with 
the object of investigating the unexplained variations in the density 
pointed out by Morley as long ago as 1875. The law of Loomis-Morley is 
confirmed, namely, that the max. density is found with samples of air 
taken when the atmospheric’ pressure is a minimum, and vice versa. 
Differences of composition do not seem sufficient to explain these 
variations, and Guye has suggested that the cause is to be found in 
the presence of ultra-microscopic dust. To test this the authors propose 
to experiment with air from which dust has been removed electrically. 
Samples of air obtained by aeroplane from altitudes between 2 km. and 
density as the surface air. M. A. G. 

218. Ionisation in M. N. Saha. (Phil. Mag. 
40. pp. 472-488, Oct., 1920.)—Enhantced lines are a characteristic of the 
chromosphere, but Lockyer’s suggestion that the enhancement is due to 
higher temperature is untenable, as otherwise the temperature of the solar 
envelope would be increasing outwards, which is physically impossible. 
The author’s alternative suggestion is that the substances in the higher 
levels are more intensely ionised, i.c., atoms deprived of one electron. 
He considers that the high-level chromosphere is chiefly composed of 
ionised atoms of Ca, Ba, Sr, Sc, Ti, and Fe, while in the lower layers 
such atoms are mixed with neutral ones. An explanation is sought, 
consistent with Nernst's theorem of the . ming 
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the ionisation to be a sort of reversible chemical process. The electron 
is assumed to be a monatomic gas with atomic weight 1/1836. The 
equation found shows the great influence of pressure on the degree of 
ionisation. Ca, Ba, and Sr are almost completely ionised in the low- 
pressure high-level chromosphere. H is completely dissociated every- 
where in the solar atmosphere, for otherwise the presence of any molecular 
H would be shown by the appearance of at least some of the lines of the 
secondary spectrum. If any of these H-atoms should be ionised there 
would be nothing left to radiate, so nothing would be visible. Thus 
practically H is not ionised. Helium is a difficulty, as it appears possibly 
more ionised in the lower levels, but the author considers that He cannot 
be appreciably ionised except in the very hottest stars, where alone the 
characteristic Rydberg line 4686 can be shown. | W. W. B. 


219. Diffusion and Absorption in the Solar Atmosphere. K. Schwarz- 
schild. (Preuss. Akad. Wiss. Berlin, Ber. 47. pp. 1183-1200, 1914. pi 
This paper gives a mathematical treatment of the effect of the sun’s 
atmosphere (considered as lying outside the photosphere) on the intensity 
of the spectrum, and within the Fraunhofer lines, when. using light (1) 
(1908). A. W. 


220. Displacement of thé’ Band A3883 in the Solar Spectrum. K. 
Schwarzschild. (Preuss. Akad. Wiss. Berlin, Ber. 47. pp. 1201-1213, 
1914:)}—Extremely careful measurements were made of the nitrogen 
band lines beginning at A3883 A. in the solar spectrum. Comparison 
with the corresponding lines obtained from a terrestrial light; source 
showed a displacement of about 0-003 A. towards the red, corresponding 
to a velocity of 0-2 km. per sec. The stronger lines gave in general a 
greater displacement than the weak ones. The, same effect has been 
observed by Evershed and Royds for iron lines in the solar spectrum and 
from a terrestrial source, the observed displacement towards the red being 
greater for the stronger lines. The results obtained up to the present 
do not confirm Einstein's theory, which requires a displacement corre- 
sponding to 0-63 km. persec. More results are required before an accurate 
discussion of the subject can be attempted. [See Abs. 1468 (1911).} 


221. Surface Brightness of the Galactic System as seen from a Distant 
External Point and a Comparison with Spiral Nebula. F. H. Seares. 
(Mt. Wilson Observat., Contrib. No. 191. Astrophys. J. 52. pp. 162- 
182, Oct., 1920.)—The results recently obtained by Kapteyn and van 
Rhijn for the distribution of stars of various magnitudes in our galaxy 
[Abs. 1392 (1920)) have enabled the author to determine the surface- 
brightness of the galactic system, as viewed from a distant point in the 
direction of the galactic pole, for various distances from the centre. The 
brightness of the central part is found to correspond to visual magnitude 
23 per square second of are, whereas probably all known spiral nebule 
are brighter than this; in fact, many nebulz, including such well-known 
ones as that in Andromeda, are more than one hundred times as bright. 
This result indicates that spirals differ from the galactic system by being 
nebulous, or that they must be much larger or composed of more stars or 
of brighter stars. nen 
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Viewed. edge on, the brightness of the galaxy would be magnitude 21-2 
per square second, These results are checked by comparison with the 
„ from star counts! i 
Brightness of nebulous areas tiny: de photographically by 
with the exposure necessary to secure a trace of a large extra · focal image 
of a star of known magnitude. The constants for use with the 60-in. 
were determined in this way. Since in the case of extended nebula, 
atmospheric disturbances and intermittency losses do not interfere with 
the continuity of exposure, images were obtained for a given magnitude 
per square second in the time required ba ot of stars about three 
Yo 
ing, 110. p. 883, Sept. 10, 1920. Paper read before the British Assoc., 
Cardiff, Aug., 1920.) Peculiar changes have been taking place in the dis- 
tribution of the radiation from the originally greenish disc which was 
apparently growing in diameter: The: growth deduced from H was at 
only half the rate of that deduced from the two chief. Nb lines. Moreover 
the thaxima in the bands from the upper part of the disc did not agree 
in position or inclination with those from the lower part, suggesting 
origins in different portions of a system undergoing a very complex com- 
bination ot expansion and rotation or vortex motion. Assuming that 
this is a: Doppler - effect, the H and Nb must be flowing out at different 
rates. The maxima remained fixed in position, but the most displaced 
lines were growing brighter in comparison with the centre, and the 
W. W. B. 
223. Photometric Study of U R. S. Dugan. 
52. pp. 154-161, Oct., 1020.) Eelipsing Variable U.Cephei.—The results 
of a photometric study extending from April 1914 to April 1917, during 
which 14,112 measurements were made, are collected. The range of 
variation is 228 mag. in primary minimum and 0-09 mag. in secondary 
minimum and the probable error of each normal about 0-018 mag. With 
the exception of variation due to eclipse, the /ighf-curve is well represented 
by the equation: L = 0-958 0-008 sin 0-021 cos + 0-029 (sin 20 
— 42-6°).. The terms after the first are interpreted to indicate: (I] the 
greater brightness of the advancing side of the bright star; (2) the reflec- 
tion effect on the darker star; and (3) a tidal lag, at least in the case of 
the bright star, of about 24°. This last conclusion, combined with the 
fact discovered by the author that according to the available evidence 
the period is nine seconds longer than it was sixty years ago, suggests a 
tidal evolution of great interest: The observations also indicate that the 
star discs are two or three times as bright at the centre as at the limb. The 
BD. + 81-27° and 81-30° were found to be variables. AutHor, 


224. Intensity Disiribution in Continuous Spectrum and Intensity of 
Hilines) in y Cassiopeia. H. H. Plaskett.. (Roy. Astron. . Soc, 
M:N. 80. pp. 71-782, Oct., 1920,)—The anthor adapts the method 
devised by Merton and Nicholson for determining spectral intensities 
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} Cassiopeia. He gives the essential features ‘of the method and 
experimental details found necessary in his adaptation. For the 
resulting intensity curve, corrected for atmospheric transmission, the 
author finds an accuracy of at least 95%. The max. intensity is found 
at 0+43 n. He deduces a temperature of 6800 abs.) but finds that one 
of 10,600° abs: is requisite to ionise enough He-atoms to produce the 
line A4686.' He has not yet sufficient evidence to explain the anomaly, 
but suggests that either the maximum is not at 0-434, as it depends 
upon two measures at the limit of accuracy, or that the true maximum 
is observed by scattering in the stars atmosphere, or else that the 
to doe in obtaining the result. aay af tv 0 
of the same order in the star as is shown by hydrogen and neon in the 


highly condensed. Vet in the spectrum of the star are many lines such 
as A4686, which do requite 2 condensed discharges to ‘produce 
them. The author suggests that the 

fy 
925. A. S. Flint. 
(Astron. J. 33. pp. 98-99, Nov. 16, 4920.) — This paper was laid aside 
in Feb. 1918, in the hope of including additional parallaxes, which have 
not been obtained however. It includes results communicated in MS. 
from the Sproul; Leander McCormick and Dearborn: Observatories at 
the. end 
each 


of 1916, as well as four published series from: Yerkes; and one 


from Greenwich and Mt. Wilson. The total number of results 
considered is 325, and these have been treated in three ways. ( A 
series of differences between the results for the components of successive 
pairs of stars whose’ members are close together, especially in R. A. 


(2) A series of group means of all chosen photographic ‘parallax results 


hand, taken by themselves and adjusted for a difference of parallax 


be, in distribution, especially in R.A: or — year. 8) A series of 
differences 


phic 
results and the mean of those from all the selected authorities, including 
the photographic authorities on the 
sets of parallaxes, is that there is something systematic in the differences 
between the photographic determinations and those of the older methods, 
and also possibly a residual depending on the R. A., that is to say on 
the distribution ot the stars in pace. WW. B. 


226. Observation of SS Auriga and Faint (Comparison? Stars. 
H. L. Alden and S. A. Micheli. (Astion. J. pp) 87-91, Oct: 30, 
1920) Thin star is of che same type a6 SS Cyguf and U 
with minimum brightness fainter than 165th magnitude, with frequently 
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| laboratory. There is evidence of variation in the intensity of emission 
lines in y Cassiopeia. The contour of the H, line is parabolic and not 
a straight line. Hence it corresponds to an ordinary discharge, not 
v. 2 
192 
— — 
at 
with respect to proper motion and spectrum; these to be compared 
between themselves and also with similar results obtained by other 
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is given of the precautions observed in determining the magnitudes oi 
the faint comparison stars; one of which appears to be definitely variable. 
The observations’ were made chiefty' by Mitchell, but four other 
took part ; the period covered by the obsetwaticna: being: un 
Of MeCotmick ot betesexs od 
Ob ef a Planet; A. Anderson. 40. 
Oet., 1990.) This is a short mathe matital paper in which 

author finds that the ordinary equations for the path ai u particle 
in à central gra vitational field resuft in an equation for: gravitation 
potentials, which do not satisfy Einstein's contracted- tensor equations. 
He therefore sets out to find some assumption that will produce 
gravitation potentials whith will satisfy these equations, referring specifix 
cally to ‘the case of the advance of Mercury's perihelion. He claims that 
his ‘suggested method is the same as the application of Hamiltons 


228. Motion of Magellanic Clouds. E. Hertasprung. (Roy. Astron. 
Soc., M.N. 80. pp. 782-784, Oct., 1920.)—-R. E. Wilson [see Abs, 1570 
1920) } discussed the radial velocity of 17 nebula in the greater Magellanic 
cloud. He found a mean value of 276 km./sec. with marked differences 
depending on position, the radial velocity being more positive. with 
greater S. Polar distance. To account for this he suggested rotation. 


same motion, which is consistent with the radial velocity of the only 
nebula in it whose motion has been determined.. He expects for the 
two clouds annual proper motions of 0’-0118 in direction 348° and 
each other. 


229. Spectra of Class N Stars. G. D. Shane. (Lick Observat., 
Bull. 10 [Circ. No. 329], pp. 79-92, 1920.)—Nature of Class N Spectrum.— 
Two of the brightest N stars in the Northern Hemisphere, 152 Schjellerup 
and 19 Piscium, have been studied with high dispersion. C, H, Fe, Ti, 
Va, Cr, Na, Mn, Ca, Sc, and Y have been identified, and probably La, 
Ba, Cd, and Zr are also present. The low-temperature lines are 
prominent, supporting the hypothesis that these red stars are the coolest 
class and possibly are nearest to extinction. Some similarities are found 
with class M stars and sun-spots. The bright lines are probably due 
to gaseous emission, but none of them except H lines has been identified. 
The absorption bands include five C groups of the Swan spectrum, the 
first showing three narrow bands, while the other four are prominent. 
The CN 3 A4216 is less prominent than in the R class, but that 

P The inferences drawn 
that above it are the substances producing bright lines, while an outer 
atmosphere, partly of carbon vapour, surrounds the whole. This outer 
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and the force function. W. W. B. 
he present paper argues alternatively that no such rotauion is necesse 
to explain the figures. The author finds that the simple assumption 
that all parts of the cloud are moving paralle! with the same velocity in 
space fits the figures quite satisfactorily with a reasonably small mean ‘ 
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atmosphere may condense to form occulting clouds which absorb the 
rays of shorter wave-length and account for the ruddy colour, An 
inertase of this sbsorption ‘would tend to extinguish the red rays also, 
and ‘render the star invisible. 

Vetiation Class Spectre.—Stare having a, fairly. wide. range. of 
brightness may be expected to have a variable spectrum. Several stars 
whose magnitude varies from 6 or 7 to about 10 have been selected, and 
of these three, U Cygniy RS Cygni, and R Leporis, have been principally 
studied. The bright H-lines are absent or very faint except within one 
or two magnitudes of maximum. Ihe D lines of Na are broad at 
minimum and narrower at maximum. The C absorption also decreases 
at maximum. The stars appear redder towards minimum, some unknown. 
lines appear to vary, notably one at 45848. These variations are distinctly 
similar’ to those previously found in stara of class, Bad. and Merrill's 

veil theory [see Abs. 882 (1020) J is almost equally. applicable to the 
N star, though At dow aot for the the D 
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230 tho) Optical 110. 
PP. 857-859, Dec. 31, 1920.)—Describes the Hilger interferometer: used 
or correcting the curvatures of optical surfaces, and shows photographs 
demonstrating the method of use, and results obtained with the instru- 
ment. The paper concludes with a short mention of the production 
platinum, and palladium 


231. The Absorption of Heat in Glass; Variation with e e. 
A. O. Tool and C. G. Eichlin. (Optical Soc. of America, J. 4. pp. 840-303, 
Sept., 1920.) — Experimental results are given which show that glass on 
being heated exhibits within a definite and narrow temperature range 
a marked increase in its heat absorption, which in many ways 
to the cooling effect occurring on a change of state. From a discussion 
of the possible causes of this effect, it would seem that it may be caused 
by one or more types of molecular aggregates, which may have a 
crystalline structure. It is also shown that chilling or annealing glass 
produces the effect that should be expected, if the absorption of heat 
on heating and its evolution on cooling are due to the formation and 
dissolution of somic crystalline structure or other molecular aggregate. 
Structural Inhomogeneity due to Certain Methods of Cooling.—The pos- 
sibility that certain methods of cooling or treatment may cause structural 
inhomogeneity in glass through the non-uniform formation of these 
aggregates is also discussed, and attention has been called to the importance 
of this possibility in the annealing and other special heat treatments 
of glass. This would mean that annealing is not alone a question of 

45 

for Measurement of Same E. Karrer and E. P: T. Tyndall. (Bureau 

of Standards, Bull. 16. pp. 377-408 [Sci. Papers, No. 389}, 1920:)— 
Apparatus.—The bulk of the paper is devoted to a careful description 
of the development of an apparatus for measuring the transmission of 
the atmosphere for light of different wave-lengths, of the methods of 
eliminating errors, of corrections to be applied, and of tests ſor the 
reliability of the results. Briefly, the method is to employ a modified 
Brace spectrophotometer near which is a source of light, a beam from 
which is reflected back to the spectra-photometer from a mirror distant 
by wave-length: with u aum «from the 13 

| Results The resolte giveh in the paper deal with the relative and not 
the absolute spectral transmission. The transmission at 540 h is taken 
as standard, and observations are referred to three sets of meteorological 
conditions: (1) overcast and with high humidity, (2) rainy, (3) clear, 
cad, and low humidity. Throughout every series of observations 
embracing a range ol wave-lengths frequent observations were. made 
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at 540 ppt, and observed fluctuations in the transmission at this wave- 
length enabled corrections to be made for variations in the atmospheric 
conditions during the time occupied by the series of observations. It 
is found that under conditions (1) the relative transmission increases 
uniformly from about 70 % at 420 un to 100 % at 540 py. Beyond 
540 un there is a further slight rise, then a slight fall to a minimum between 
5280 py and 640 py, followed by a maximum of 110 % to 120.% at about 
660. . From 660 % to 690 u there is in this and in the other two 
cases a decrease, due, it is thought, to absorption by oxygen. In case (2) 
the effect of cain is to alter that part of the curve representing (1) between 
540 um and 660 yy, increasing the relative transmission and showing 
dut a single maximum at about 640 n. In case (3) the transmission 
to 520 remains uniform from 52) jys to, GOP and then 
_ While rain was falling the transmission at 540 ht was found to decrease 
me advanced, an eflect thought to be due to the accumulation of fine 
water - drops in the atmosphere during the rain. Data obtained in this 
way are likely to be important in many a problems, including 
head-lamps for automobiles and locomotives, aerial photography light: 
2 ad | * A. 0. 


i 238. Reflection of Monel, Metal, Stellite, and Zinc. W. W. Coblents. 
(Bureau of Standards, Bull. 16. pp. 249-252 [Sci. Papers, No. 370, 
1920.) — Gives data on the reflecting power of monel metal, stellite, and 
zinc, in the visible spectrum and to 4 h in the infra-red. In the infra- 
red the reflectivity of monel metal is practically the same as that of 
nickel it varies from 67 % at 0:45 f to 91 % at 4m. The values 
found for stellite confirm those previously obtained [see Abs. 343 (1920)), 
Zinc shows a deep depression in the reflectivity curve at about lip, followed 


Diffraction by Small Particles. M. v. Lane. (Preuss. Akad. 
Wiss. Berlin, Ber. 47. pp. 1144-1163, 1914.)—The commonly accepted 


distribution of the particles, is shown by the author to result from a fallacy 
in ‘reasoning from the probability theory. He shows that in reality it 
is not possible to find the light-intensity at any point without knowing 
the position of every particle. It follows that there will be radial lines 
in the diffraction pattern, and this is demonstrated in the paper by means 

Non-parallel Light.. G. F. Ci Searle. (Cambridge Phil. Soc., Proc. 
20. pp. 88108, Sept., 1920.) (1) Parallel When à plans grating 
is employed in accurate measurements of wave- length, the rulings are 
set perpendicular to the direction of the incident beam of parallel light. 
When these two directions are not at right angles the diffracted beam 
is no longer parallel to a plane containing the directions df (a) the 
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192 
by an unusnally high reflectivity beyond 2 uh. At 4 ½ the reflecting 
power is 96 %. J. W. T. W. 
view that if a number of similar particles be distributed evenly’ over 
a plane, the ferm of the diffraction: pattern does not depend on the 
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The formuke applicable to this general case are obtained im sections 
4, 5,6, and 7. Sections 8 and 9 describe an experiment by Which the 
ont 

1.2) Non-paraliei ͤ tae 
tion not nierely changes thé direction of ‘the axial’ ray: of the bears, but 
also, in general, introduces astigmatism into, or changes the astigmatism 
of the beam. The exception is when the incident and diffracted ‘rays 
are perpendicular to the rulings and the deviation is a minimum. The 
diffracted) rays will, in general, pass through two ‘focal lines when the 
apertute is) small. 3 aberratiom will appear 
and all the tays will not pass accurately through the two lines. Aber- 
ration can be minimised by keeping the aperture small, but astigmatic 
effects are inseparable from the diffraction in the general case. The 
formulz fot the general case are easily obtained, but are complicated. 
Hence only that case is considered in which the axial ray of the incident 
beam is perpendicular to the rulings, Formula for this case are obtained 
in Sections 2 and 8. Section 4 gives the simplified formule when ‘the 
incident wave-front is cylindrical, and rene deal with an 
JF As W. 
236 of Powers Dane 
Medis. N. K. Sethi. (Phys. Rev. 16. 


the 


deo "che which te soul immersed. is 


spectrum. 
Howell Bands : Relation’ 10 Laminar. 
ysis of the. laminat diffraction, either of the. Fraunhofer or the 
esnel type formed. by the plate immersed in the liquid gives oblique 
ference lines, photographs of which are given. Their number and 
positions at which they cross the spectrum are identical with those 
Of Powell's bands, 
indicates f 5 side on which the plate should be immersed for 
rvation is, h Gs 
is maximum when the Unes are inclined at 
to W of the spectru f 18 


of Liga Bi “of the” Position of its 
revere post y the fact that, the 
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Jude. —A description is given of the changes in the position, width, and 
degree of ‘visibility of the bands seen in the spectrum when a flat-sided 
cell containing liquid of which the refractive index is gradually varied 
is placed behind the prism on the table of a spectroscope, a transparent 
plate 6f glass ‘being immersed in the cell so as to cover half the aperture. 
CIO!) 5S 

de 

liq 

to the highly of the iiguid employed in the experiments, 
the position of the plate has on this account to be changed from one side 
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graphs given. | 

Determination of Refractive Indices and Dispersive 
oblique interference-lines in the spectrum of laminar diffraction are seen 
clearly and sharply defined irrespective of the thickness of the plate or 
the aperture of the telescope within wide limits, it is suggested that they 
determinations. | 


% of, Niteo<eltuloce wenger. k. G. Coker 
and K. G. Chakko. (Roy. Soc., Phil. Trans. 221. pp. 139-162, Oct. 18, 
1920.) Describes experiments made to determine the relation between 
the optical and the stress-strain characteristics of nitro-cellulose. It 
is found that there is no very pronounced elastic limit for this material, 
and the stress-strain curve is straight up to 1900 Ibs. per sq. in. On the 
other hand the optical retardation of a plate is proportional to the stress 
up to at least twice this value. The method of obtaining the stress- 
strain diagram for a specimen by means of spectrum analysis of trans- 
mitted light is described in detail, and it is shown that the diagram so 
obtained agrees well with the results of direct extensometer measurements. 
It is concluded that, up to twice the elastic limit of stress, the material 
obeys a linear optical law, and eee een 


238. Use of “ Vacuum Arcs 4 for Interferometry... J. Guild, (Phys, 
wa Proc. 32. pp. 341-344, Aug., 1920.)—Discusses the relative merits 
defect of the former is due to the broadening of the spectrum lines conse- 
quent on the high vapour pressure within the lamp. It is shown that 
by attaching a condensing bulb to the lamp, so as to prevent excessive 
rise of vapour pressure, the short lamp can be made practically as good 
MG, 
greater intrinsic brightness. 444 ta AUTHOR, 


289. fob J. D. Edwards: 
Bureau of Standards, Technol. Paper, No. 181. [19 pp.] Washington, 
1919.) —Interferometers of the Rayleigh type, designed by Haber and 
Lowe (Rayleigh-Zeiss) and by Hilger, are differential refractom 
The author outlines the theory of the instruments, ‘gives a table of 
refractivity of gases, and describes the calibration and the uss of the 
interferémeter:’ ‘The illustrative examples deal (a) with CO, in air: © 
(1) against normal air as standard ; (2) CO, in air deficient in oxygen 
against normal air; (3) mixture (2) compared against the residual 
previously freed of CO, : (5) with flue gas; ens 
obtained during the liquefaction of natural gas. ae 
240. Focal- Equation ; Pit Ra} — 
0. W. Woodworth. Optical Soc. of America, J. 4 pp. 243-244, 
1920.)—Gives the equation for the calculation of paraxial 
courses: j, = + i, 1 Where i, = surface con- 
stant = (n’ — n)r = nffocal length; j,, = lens constant = nftocal length ; 
d = separation between the surfaces ; m = index of, refraction. 
The summation above is made from & = 1 to kK = 1. The 
“VOL. XX1IV.—a.—1921. 
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author gives a scheme of arrangement for the convenient calculation 


241. Focal-Length Equation ; Calculation of Portrait Objective. J. P. C. 
Southall. .. (Optical Soo, of America, J. 4, pp. 245-248; Sept., 1920.)— 
Shows that the equation proposed by Woodworth [see preceding Abs.) 
is practically equivalent to two formule of T. Smith, and illustrates. the 
ͤ 
j J. N. W. 


242 Path of Ray through a Prism. obs P. G. Southall. ‘(Optical 
Soc, of America, J. 4. 283-285, Sept, 1920.)—Gives a Sagem 
construction for nding the direction of an incident ray which trav 

a prism of known refracting angle and index of refraction, and 


emerges 
with a given angle of deviation. The E trigonometrical 
solution is also given. 


8 (Optical Soc. of America, J. 4. pp. 286-293, Sept., 

Considers the case in lens calculation where it is necessary to 
3 a distant focus. If the physical data of the refracting element 
are ‘known: to five places of decimals, then a distant focus of 10,000 or 
upward cannot be determined to more than a single digit with certainty. 
This may in certain cases produce large inaccuracies in the whole calcu- 


lation, as for example in the Huyghenian eyepiece.’ The author there- 


fore proposes a different method of calculation for such cases, based on 
the determination of the intercepts on a series of reference lines made by 
the segments of the ray. The scheme of the calculation by this method 
is illustrated by two examples which show its agreement with the 

J. W. T. W. 


244. Ray, Path through. Symmetrical Insirument J. P. G. 
Southall, (Optical Soc. of America, J. 4. pp. 294-299, Sept., 1920.) 
Proposes @ system of equations for calculating the path of a ray through 


446. Se in Optical Glass... T. Smith, A. H. Bennett, and 
G. E. Merritt. (Bureau of Standards, Bull. 16. pp. 75-91 [Sci. Papers, 
No. 373}, 1920.) Describes different methods for revealing the presence 
and importance of striz in glass. One of these consists of viewing an 
artificial star through the striated slab, and photographs are given in 
the paper to illustrate the effect produced.. The refractive indices of 
the striz, along with those of the surrounding glass, have been measured 
by the total reflection method, and the striæ are found to have a refractive 
index differing from that of the surrounding glass by as much as three 
or four units in the fourth decimal place, the difference being in either 
direction. The effects of the strie may be divided into two classes: 
(a) With strie somewhat out of focus a shadow may be thrown across 
the field of view. This is likely to give trouble only in cases, where they 
are in focus, or nearly in focus, as with the collector lens in an eyepiece 
or in the nearer prisms of binoculars. (6) The image of a bright point 
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small importance unless the strie cover ‘a large part of the aperture of 
the beam of light. In astronomical and in certain classes of. 
this scattered Tight would probably: be J. W. T. W. 
246. Ce Telescope Objective of olin 
I. C. Gardner; (Optical Soc. of America, J. 4. pp. 2744282) Sept. 1920 
shown that the moet satistacinty pait Of 
a ‘télestope ‘Objective of the two-component ‘cemented type is a bariuin 
crown; Np. 1-57 to 1-59 and an ordinary flint lying between 1/60 and 
1-66 [see Abs, 787 (1899)]. lasses within this range offer the pogsibility 
correcting simultaneously for chromatic and spherical aberration and 
sine condition. The data and graphical representations here given 
were obtained preliminary to more general and extended calculations, 
which show the possible combinations of values of the three aberrations 
which may be obtained by the use of barium crown and flint. “A system 
of contours has been constructed which is helpful in the preliminary design 
of a telescope objective for which the desired values of the aberrations 


of Arce. 1. G. Priest, W. F. Meggers, 
K. S. Gibson, K. P. T. Tyndall, and H. J, Me Nicholas. (Bureau of 
Standards, Technol. Papers, No. 168. [14 pp.], Washington, 1920.) 
Amplifies, with a diagram of the apparatus used, the description pre- 
viously given of this work [see Abs. 1501 (1910)]. De 


248. Stereoscopic Appearance of Certain. Pietsres, W. Edridge- 
Green. (Nature, 106. p. 375, Nov. 18, 1920.) —In a picture gallery 
certain pictures commonly contain objects which “stand out,” with 
effect. Most pictures are correct as regards one eye only, 
but in the above cases a delineation as seen by the combined tetina is 
presented. The left-hand side of the picture is represented: as seen by 
the left eye, the right-hand side as seen by the right eye. The author 
has shown that binocular relief is independent of double images and 
the stimulation of disparate points, provided images are presented to 
the two retinæ similar to those presented by an object in the fle of 
vision. Thus assume that two stereoscopic pictures are taken With the 
point of sight at the centre of each and are cut vertically in two Then 
if the left half of the left photograph is pasted to the left on cardboard, 


and the right ‘half of the right-hand photograph an appropriate distance 


te 


to both fields, in each case the overlapping portion is combined with 
white. It seems probable that this is how binocular vision takes place 
in ordinary circumstances, the right eye dominating ‘the right. Bide of 
the geld and the left eye the left side. 5 Av. 


™ 


249. Photography of Palinipsests Photography: R. 
Kögel. (Preuss. Akad’ Wiss. Berlin, Ber. 37. pp. 974-978, 1914) 


Palimpsests are photographed in the ordinary way with the use of colour - 
filters; and with the aid of ultra-violet light. wo 
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author males use of — Illummated by the ultra-violet radia- 
tions: (384 un) of a quarte-mercury lamp, the fluoresces, 
but the erased writing remains almost dark, though the old inks sused 
sometimes contained sulphur compounds’; chemical alteration: of the 
parchment, greasing, etc., generally does not weaken the contrasts. This 
fluorescence photography often brings out detail not disclosed by the 
other methods and has much improved the exploration of old manuscripts. 
| * 
250. Photographic Density, Light Intensity. md 
Paus: Time: A. New Formula; the, Reciprocity Law. F., E. Rose. 
Kodak Cas Research Lab., Comm. No. 93. Optical Soc. 
of, America, J. 4. pp. 255-273, Sept., 1920,)—It can be assumed as a 
matter of experience that D = F(T, ¢...) or, density is a function of 
intensity, time of ‘action, and other variables or parameters. These 
parameters, are so numerous that it is impracticable even to specify them. 
For the present the reciprocity law will be assumed to hold, namely, 
that I and i occur in the above formula only in product form. . Neglecting 
all formule purporting to account of the phenomenon, ol reversal,” 
four specific formula of the above form have been proposed: (a) by 
Abney in 1889; (6). by. Hurter and Driffield in 1800; (c)' by Elder in 
1893; (d) by Channon in 1906. Abney’s formula is purely empirical. 
The other three are based upon differential equations. specifying ‘the 
velocity of light action or the velocity of infection of the silver grains, 
and are to that extent to be considered as theoretical equations: (a) The 
formula of Abney in terms of density is D = u log? I. This formula 
can be considered to give a very good representation of the relation 
between transparency or density, and exposure for the first step in the 
process, which covers the appearance of the image and its development 
in strength up to the point where rapid action begins. For certain 
characters of work making use of weak or so-called under-exposures, 
Abney’s formula applies more accurately than any other which has been 
proposed, There does not appear, however, to be any theoretical basis 
for it, at least none has been proposed, It fails to take account of the 
very obvious fact that there is a limit to the density which can be reached 
depending upon the amount of silver in the emulsion. (b) Elder’s equation 
is D.= DI -er which, is derived by integration oi the differential 
equation, dn = N -= d, where D is the max. density obtainable, 
and is à function of the amount of silver in the emulsion; N is the total 
number of grains per cm. 2, to which D is proportional; » is the number 
of grains changed to latent image in the time = 0 to =:; Lis the 
light intensity; & id a parameter depending principally upon grain sen- 
sitivity and wave-length of light, and is a measure of the speed of the 
emulsion. It is concluded that Elder's equation fails in general to explain 
the characteristics of emulsions. (e) The Hurter and Driffield equation is 
based upon the differential equation d = I/h(1 — He — d,. 
where dx is the number of grains per cm.? changed to latent image in 
the time-interval dt; 5 the energy necessary to change one grain; I 
the light intensity: „dhe reflection coefficient 1 u the total number of 
grains per cm)? in the emulsion: « is parameter. 
plogy (O- heren where derived from 
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im the Elder equation, so that it can be expected to give closer agreement 
with observed curves than is possible in the case of the latter: and it 
is found that the Hurter and Driffield formula confoims to actual emulsions 
considerably better than the Elder formula. The assumption of Hurter 
and Driffield that the transparency of the . group of grains is given 
is shown to be incorrect, for it leads to a mathematical inconsistency. 
Their equations must therefore be considered purely empirical. ‘Channon 
— Elder in using the mass- action equation, but takes into account 
emulsion thickness. ‘The equation. to which he is led is not directly 
integrable. By expansion in series his solution takes the form 
S where y, a, and & are parameters, E is ex- 
a functional form as follows: = , x 21) 
+ KS!) Agreement with observed curves is 
of- the same order as the Hurter and Driffield formula. Th 

it is well grounded, but fails to take account of varying sensitivity of 


‘Development of a New Formula. On account of the general applic- 
abianey of the mass- action equation to certain classes of chemical and 
physical problems, it seems worth while to apply it to the present problem 
in @ manner more circumspect and cautious than has hitherto been done. 
It will be assumed that the law applies only to the case of a single layer 
of grains, which therefore individually receive equal exposures. Actual 
emulsions are composed of grains lying in layers, many layers thick, 
and very often of grains of varying sensitiveness. Obviously mamy 
formule can be constructed, depending upon the particular assumptions 
of the following ‘classes: (a) Relative frequency of grains of varying 
size.’ (0) Relative sensitivity of grains of varying size. (e) Variation 
of grain-sensitivity with light intensity and wave-length for each class 
of grains. (d) Ratio of inert to active grains, depending on grain size. 
(e) Number of layers of silver halide. /) Opacity of the emulsion and 
its ‘variation with ‘wave-length. This is not an exhaustive list of the 
factors which must be considered in developing the theory of the subjects. 
It would be unprofitable in the absence of data on the controlling factors 
enumerated above ‘to develop a formula on any but the simplest assump- 
tions. These are: (I) All the grains in an emulsion divisible into u 
groups, each group as a whole obeying the mass-action law. (2) The 
silver mass the same for each group. (3) The sensitivity factor of the 
groups arrangeable in geomettical ‘progression. ‘This takes account of 
the factors of (a) true sensitivity differences, (b) apparent sensitivity 
differences, due to the thickness of the emulsion, This equivalence is 
possible on account of the reciprocal equivalence of „ and I in the Elder 
formula. With these assuniptions the equation connecting density 
with exposure can easily be derived. Calling d, the max. density (for 
infinite exposure), x the sensitivity factor, r the common ratio of the 
ut the ‘groups, the equation Becomes” 
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The teciprocity law is considered in some detail. If Kron results 
e the reciprocity law holds with considerable exactness: between 
the intensities of one metre- Hefner and 0:001.metre-Hefner,. it breaking 
down only for higher and lower intensities, Furthermore, for all higher 
intensities, the. reciprocity law holds with more exactness than Schwarz- 
schild s. If the latter law is cortect, the former does not hold for any: 
value of the intensity, the error being the same in percentage amount 
for all intensities. Study of characteristic curves obtained under varying 
conditions as to time and intensity will give a direct indication of the 
law relating . effect to and in 


G. 
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251. and the Ring-Elecirom, H. 8. 
Allen. (Phil. Mag. 40. pp. 438-408, Oct., 1920.)—-It is assumed that 
the electron, in addition to its ‘electrostatic. action, behaves, like 
current circulating in 4 closed ring, and conséquently acts as a ES. 
magnet [Abs. 470. (1919)].. Such a ring-electron vibrating in a linear 
path takes the place of an ordinary electron moving in a spiral path as 
postulated by Drude. It is shown that rotation of rt the plane of polarisa- 
tion will result, and an expression is found for the amount of rotation 
per unit length. Employing the theory of atomic structure due to Lewis 
and Langmuir [Abs. 81 (1919)}, a graphical representation may’ be 
obtained for dextro- and lævo-rotatory forms oi a compound. The 
experimental facts with regard to optical activity are in good agreement 
with the theory put forward, which may be applied not merely td chrbon 

V. 

252. X-ray w. Desen cad A. Patterson. 
(Phys. Rev. 16. pp. 526-539, Dec., 1920. Paper read before the Am. 
Phys. Soc., Feb., 1920.) Critical Absorption and Emission Wave-lengths 
in K and L Series —This paper describes accurate measurements of 
the critical absorption wave-lengths associated with the K and the L. 
series, and also of the wave-lengths of most of the emission lines in the 
L series. The measurements were made by means of a new ionisation 
spectrometer, similar to the one previously described: A /high-tension 
storage battery supplied the ‘current through the X-ray tube, the voltage 
and current being kept constant by the procedure indicated in the 
reference: To eliminate errors due to the penetration of the rays into 
the erystal and to lack of exact adjustment between the axis of rotation 
of the crystal and the effective reflecting plane, etc., the authors employed 
the third method mentioned in the article referred to above. In this 
method two slits between the X- ray tube and the spectrometer'define’ 
the width of the beam of X-rays that strikes the crystal, and the slit in 
front of the ionisation chamber has sufficient breadth to allow the entire 
reflected beam to enter the chamber. With this arrangement of slits 
the angle through which the crystal turns (not the angle made by the 
reflected beam of rays with the zero of the instrument) measures the 
glancing angle that is used in the formula to calculate the wave-length. 

' Mean Values: of the Wave-lengths measured in Spectra of the Ist, Aud, 
and 3rd Orders.The following table contains the weighted mean values 
of the wave-lengths obtained from measurements in spectra of the Ist, 

Vol. XXIV.—a.— 1921. 


2 
* 
1 
is 
J 
* 
* 
t 
a 
4 
1 


110 SCIENCE‘ ABSTRACTS. 


measurements. To estimate the absolute accuracy oi the data the errors 
in the value of the grating constant of the calcite crystal used must be 
taken into account. These add up to about 0.07 %. In the text the 
values of the emission wave-lengths obtained by this ionisation method 
are compared with those measurements of the same lines by photographic 
̃ 


the effects of errors. | 


3 Grating Constant for Calcite 2a = (6- 056 + 0- abi x 0 85. 
r Critical Absorption Wave-Lengths, A x 108 cm. 


1.28854 126014 12 120304 
ff iy, 72 Lys Ly. 


The K emission. wave-length have Deen taken from a paper by Sten 
strém and one of the authors. f 

| Relative Intensity of the Las Ths ionisation 
the best method oi estimating the relative intensity, the relative breadth, 
etc; of emission and absorption lines, provided that they are so near 
together that the effetit of absorption by the tube, eto. may be neglected 
or corrected for. 
ete.; of the lines. 

Te Differences between the K and L Absorption Weges Bend 
the Ka Emission Frequencies in Each Case to within the Errors of Measure- 
mont. The object of the research has been to obtain accurate values 
of both the absorption and the emission wave-lengths measured under 
the same experimental conditions. This becomes particularly important 
in testing theoretical laws and relations. According to the theory of 
the mechanism of radiation based on the Rutherford - Bohr atomic model 
the Ki critical absorption frequency should be complex, if, as Sommerfeld 
assumes, some atoms contain elliptic orbits and other atoms of the same 
chemical element contain cireularorbits. Further, the difference between 
the average K critical absorption frequency and one of the L critical 
absorption frequencies should not exactly equal the frequency of one 
ot the Ka emission lines. As a matter of fact the authors have not 
observed a doubling of the K absorption frequency, and their new measure- 
ments verify the results obtained by Duane and Shimizu. The difference 
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between the K absorption frequency and one of the L absorption fre- 
quéncies equals the frequency of one of the Ka emission lines in each 
case to within the errors of measurement. Hence, if the effect due to 
at least for chemical elements of high atomic numbers. ‘1 
Doubdlet:—A. Sommerfeld has deduced from Bohr's theory an expression 
for the frequency interval of the L series doublet by making an interesting 
application of one of the equations in the quantum theory, which enables 
him to caleulate the eccentricity of an elliptic: orbit. The expression 
contains one undetermined constant, to which be gives the value 3-63. 
This value he obtains by using the published wave-lengths of the lines 
in the L series of à great many chemical elements. Although there is 
some difficulty in giving a physical interpretation to the theory, yet, 
when the constant is substituted in the formula, the frequency difference 
PPP 


of and on — Potential of 
alas Vapour. H. D. Smith and K. T. Compton. (Phys. Rev. 16. 
pp. 601-613, Dec., 1920.) and Tontsation When fluorescing 
under the influence of the mercury green line, fodine vapour shows weak 
ionisation at @ potential about 2-6 volts less than the normal ionising 
potential. This is attributed to ionisation by impact against molecules 
whose electrons have been | displaced by absorption of the exciting radiant 


Dissociation and Iontsation.— Another weak ionisation always observed 
at about 1-6 Volts less aes normal ionising potential was attributed 
to jonisation of atomic e, present as result of the dissociating action 
of the hot filament. This was verified by experiments in à pyrex glass 
apparatus at such high n as to cause a high percen of 
very tere 
The potentials ‘were : 6-8 volts, due to ‘fhiore 
molecules; 8 volts, nace to iodine ceili 5 4 volts due to iodine molecules. 
The difference een the first and last values corresponds roughly 
to the quantum of absorbed radiant energy, while the difference between 
the two latter values agrees accurately with the heat of dissociation ot 
iodine molecules. “AUTHORS. 


Sodium Bromide. H. S. Newcomer. (Am. Chem. Soc., J. 42. pp. 1997 
2007, Oct., 1920.) An extended search for a substance which might be 
available in biological research (relatively soluble), and at the same time 
be capable of emitting fluorescent rays in the mid- ultra - violet region of 
the spectrum under the influence of X-rays, has revealed only sodium 
bromide as possessing these qualities. Many.organic compounds fluoresce 
brightly in the visible region of the spectrum, and a moderate number 
of them give fluorescence wach * — of blackening a pee 
plate. 

solutions which fluoresce. The phenomenon is not limited to any 
physical state. 
vol. XXIV.—a.— 1021. 18014 
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X-rays and dependent on alone. B. W. 


255. Peculiar Effect Produced E. Mihiestein. 
(Arch. des Sciences, 2. pp. 423-424, Sept.—Oct.,,1920,.. Paper read before 
- the Soc, Suisse de Physique:)—In the course of a series of experiments 
the photographic effects produced by a-rays, the author has observed 
urious deformations in the photographic layer. As a source of a-rays, 
li copper plates coated with a very active layer of polonium were 
ployed, these discs being placed perpendicular to the photographic 
film. In the immediate neighbourhood of the small active surface, in 
the region of ‘most intense bombardment, there appears on the plate 
(developed; fixed, and dried) à depression resembling the imprint 
of finger nails: the hollow, forming an oval arc; having a depth nearly 
half the thickness of the film. ‘Attempts to explain the formation of 
this depression on the grounds of chemical «decomposition of silver- 
gelatine-bromide by the bombardment of a-particles were unsatisfactory, 
only a small fraction of the effect being traced to this cause. It appeared, 
therefore, that the depressions might be due to some direct action of the 
a-rays on the gelatine, . Experiments on pyre gelatine films soon verified 
this, the depressions being uite well marked as before. For example, 
with a gelatine layer 46 ½ thick the depth of the ‘depression after bom- 
bardment, subsequent soaking in water and drying, was about 22M, 
nearly half the thickness of the gelatine layer. The effect is not directly 
mechanical, since the depression is not observed before the film is soaked 
in ‘water. After water treatment and subsequent drying, however, the 
depression remains permanent. 
The author suggests that the effect may be due to some change in 
the molecular structure of the gelatine, but he reserves a decision until 
further experiments have been made. A. B. W. 


256. Short-Wave Are Specira in Vacuo nd 188 Spectra i in Helium of 
Various Elements (Sb, Bi, Ca, Pb, Se). 16 McLennan, J. F V. T. Young, 
and H. J. G. Ireton. (Roy. Soc., A. 98. pp. 95-108, Oct. 1, 1920.)— 
The spark spectra studied, and all but one arc spectrum, were obtained 
with the fluorite spectrograph previously used by McLennan, Ainslie, 
and Fuller (Abs. 587 (1919)). Full details are given of the spark and 

arc chamber. Photographs were taken of the vacuum arc spectra of, 
5 — bismuth, calcium, magnesium, selenium, silver, and copper, 
and of the spark spectra in helium of antimony, bismuth, aluminium, 
cadmium, lead, magnesium, thallium, and tin, the spectral region of the 
investigations being below A1850 AW: Wave-length tables are given 
for each of the above spectra. The measurements of the arc spectra 
of Sb; Bi, Ca, and Se, and the spark spectra of Sb and Pb, appear to be 
the first recorded for these substances in this region. The results obtained 
with the vacuum grating spectrograph have led to the extension of the 
vacuum-arc spectrum of copper to about A1216 AU. [See Abs. 434 
Gore) and 1600 (10200. 


257. Helium—Hydrogen. Series ‘Ginna HL Bell. (Phil. Mag. 40. 
pp. 489-494, Oct., 1920.)—A discussion of the Bohr-Sommerfeld theory 
for the helium and hydrogen series lines and of Paschen’s measurements 
[Abs 
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over-corrected: Various considerations tend * value oi 
N tor helium should be 1090770 instead of Paschen’s value 10077. 601 
+ Curtis gave as mean of the various formule! tried 100078, 3. 
Interferometer measurements’ are needed for the earlier: hydrogen lines. 
* 9 
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2058. oy Various Elements (86, 44e, r) in Helium 
in the Bxireme Uliru-· Violst. J. C. MeLennan and A. G. Lewis, (Roy. 
Soc Procl 98: pp: 108-114; Oct. 1/ 10200 The fluorite spectrograph 
ly described Abs, 587 (1919)} was used in the earlier part of 
the work; but it was found unsuitable for rapid work. The instrument 
was completely re- designed, and the new model is described. It was 
used to investigate the extreme ultra-violet spectra of silicon, tellurium, 
molybdenum,’ and zirconium A table is given of wave lengths 
lines observed ‘between A134 and AI66 e. 
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2899. Vactum ‘Grating. Spectroscopy sv Helium Spectrum: 
McLennan. ~ (Roy. Soc., Proc, 98. pps 116-128, Oet. 1, 1030 
description has already been given [Abs. 568 (i of yacuum 
grating spettrograph used fot studying the vacunm are spectra of a 
few of the elements! The spectrograph has been re- designed, and inthe 
gases; for using a grating of any size, and for arranging its carrier and 
controls so that adjustments could readily and easily be made. A 
detailed ° ot the dastrument. with is 
able from an arc in helium between tungsten terminals, in order to pick 
otit- the lines which could be definitely assigned to He itself. For — 
a special arc chamber was used, filled with purified He at a pressure of 
30 to 40 m. of mercury. A small heating coil was used to\start: the 
arc. At the ures used it was found easy to establish and maintain 
for hours ares in helium with distances of 5 or 6 mm, between the tungsten 
beads: The pd. across the terminals was about 45 volts and the current 
A table is given of wave lengths from 41988, t A028. and 
appears from Lyman's results that most oi the lines observed were 
due to hydrogen In order to obtain the spectrum of helium. very special 
precautions will have to be taken to remove all traces of hydrogen from 
the specttograph. and to obtain the ‘shortest waverlengths it would be 
36 to arrange matters that the potential 
was Consitiérably «increased: t. 
260. Absorption of Light by Vapours of Selenium, Tellurium, 88 
Zinc, Cadmium, Phosphorus, Arsenic, and Bismuth: J. J. Dobbie. and 
J. J. Fox) (Roy. Soc., Proc 98. pp. 147188, Now, 
apparatus arid arrangements employed in the 
those described in a’ previous paper [Abs. 1108. 
Hg Zn, and Cd: P. A, and. Sb. 
Selenium and Tellurium With Se there is an increase in ‘the abe 
on from 510° C. to about 650° C., from Which point it diminishes 
to 880“ C. Above 850° C, ho further change is observed: even at the 
We. reached, 1380 C. The vapour becomes pale yellow 
almost suddenly at 600°C. ; between 600 and 7007, C. it. is deep orange, 
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and ut this température is almost opaque to the rays from a Nerast lamp. 
About 8600 C the colour again becomes pale yellow, and no ſurthet change 
takes place at higher temperatures. The point of max. absorption of 
Se hes vory near that of S, viz., 650° C., and the vapour density at that 
temperature corresponds with an average value ot à atome per molecule. 
Both elements become wholly diatomic at about 900°C. The behaviour 
o Te is very Similar to that of Se, but the temperatures are higher, The 
general absorption increases with rise of temperature up to about 12509 C.. 
atter Which it diminishes up ta 1350% At 12507 the constitution of 
its Vapour appears to be analogous to that of 8 and Se at 650% A table 
is given of the wave-lengths:of the absorption bands for Se and Te. 
Mercy, Zine, and Cadmium .—Metcury vapour showed very little 
absorption at any temperatute. Cadmium, like mercury, shows:, no 
general absorption at any temperature, but a small number of sharply. 
defined absorption bands occur in tho ultra- violet: (a) A very fine sharp 
band at A3793, which appears at a temperature of 900 C. (6) A fine 
band: kt A$260 ot °A3261;\sliowing first at about 600° C, Which widens 
as the temperature is raised the widened band is sharp on the, ned, side; 
but shaded off towards: the ultra-violet. „eh A diffuse band at 180. 
first at 900° C. (d) Two shatp bands at A36544, 43699, appearing 
about §200° appearing at 1000 C., and. 43382, appearing 
at 1100% Zinc behaves generally in the same way as — — at 
— verywharp: faint at A3654, 
— and Antimony three elements ‘behave, in 
a similar manner, the absorption increasing with increase of temperature, 
No absorption bands or indications of any kind of selective absorption 
were observed in the elements: of: thie-gromp photographs are 
261. of Fom perature: ithe: Infra-ved Absorption of 
G. E. Graatham. (Phys. Rev. 16. pp. 56-574, Des., 1020.) 
Sluner o/ the Infra-red Transmission of Glass with Rise of Temperature. 
AK. S. Gibson has studied the effect of temperature rise upon the absorp- 
tion spéttra of certain glasses in the visible region. He found a shift toward 
the longer wWave-lengths and a decrease in transmission, The infra-red 
trahbinisdion: (O- n to 4/0 yx) of the same specimens has been studied 
at 86° 307 and 440 C. — ů 
in thie region of an absorptian band. There is a shift of the 
ds toward the longer wave-lengths The same results are o 
r a series of ascending ora of temperate, 
observed. AUTHOR. 
for Helium atid H. Waran, Cambridge Phil. Boc,, 
Proc. 20! pp 46-49; Sept. » 1920.) When the capillary portion 
of a merce 
and subjected to a-field of about 5000 C. g. s. units, the light was observ 
A spectroscopie examination showed the existence of some selective 
changes in the spectrum in addition to the increased brilliancy of 
getteral spectrum Phe changes were ſound to vary considerably wi 
the pressure: at alow pressure the tube showed little — e 
VOL. XXIIXV.—4.— 1921. Hi ~ 
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but greater changes in the general spectrum. With a mercury tube 
trace of air at very low pressure the principal mercury lines, 

5700-7, 8709-6, 54607, 40160, 43888, were given together with the 
hydrogen lines, A6563; 486 1-86. and 4340. 7, On applying the magnetic 
field observed, includiag a em set lines at 
A5426, 8070, 68 a very strong: red: line at A012. The 
latter line was invisible under ordinary conditions, but ahowed up bril- 
in the magnetic field. At still lower pressure and with increased 
darrent, four faint lines appeared at 40234, 6168, 6123. and 6072. 
addition to these changes there were also. many iminegochangesi! | 
Helium. —Thie effect on a helium tube (which contained hydrogen 


lines was observed with Heid n, and a dense Aue ad A402: 4, 
which has not yet been definitely identified. 

Neon.—The effect with neon was similar to that observed with helium, 
the Ne lines being very considerably enhanced. 

Experiments lead to the conclusion that in a mixture of the monatomic 
and diatomic gases, the monatomic gases alone seem to be selectively 
spectrum lines. The nature of the phenomena observed is not yet 
understood, but it does not seem that the changes in intensity can be 
of the field was to decrease the current by about 20 to 30 9%. A. W. 


RADIO-ACTIVITY, 


(263. Chemical. Reaction Caused by a-Radiations. E. Wourtzel. 
(J. de Physique et le Radium, I. pp. 77-96, Sept., 1920.)—Considerations 
based upon the author's experiments [Abs. 632 (1920)] and upon experi- 
ments by Usher, Taylor, Duane, Scheuer, and others. The chemical 
effect of a-rays is not equivalent to the ionisation, and may exceed the 
latter ; it is a function only of the velocity of the a-particle and of the 
number of collisions with gas molecules, and does not otherwise depend 
upon the pressure. This function varies approximately in the same 
way in gases which differ as much as Hs and NH. The maximum 
chemical effect and the ratio MN can be calculated by a formula 
deduced from the experiments of Duane and Laborde ; the formula for 
MN (A= number of molecules decomposed per Curie-second, N =number 
of pairs of ions) agrees with that of Lind. In gas mixtures the primary 
reaction is a function only of the collisions with the molecules which are 
susceptible of decomposition ; at sufficiently high temperature this number 

hes the number of molecules hit, while the kinetic effect of the 
hit. molecules is of secondary order; The primary action of the a-rays 

VOL. XX1.—a.— 1921. 


and a slight trace of mercury vapour as imputi ties) was to enhance the He 
lines very considerably, leaving the hydrogen lines practically una fſeoted 
or even slightly reduced: in intensity. In later experiments the He was 
contained in a separate tube from which any small quantity could be 
introduced into the discharge tube. At I mm. pressure the addition of 
a small trace of He produced no perceptible effect on the spectrum of 
residual air, but on switching on the magnetic field the helium lines 
flashed out prominently and disappeared again when the field was 
switched off. With a ‘greater pertentage of helium the He lines were 
22 
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coefficient of radio- chemical reactions is always very small; it may be 
negative, and it approaches zero when the number of decomposed mole - 
cules comes up to the number df malecules hit“ The primary and 
action of the a- rays is determined by tbe chemical affinities 

in the interior of the molecules, that is to say, upon the heat necessary 
to effect that decomposition, and not on heat of the — trans- 
tormation of the systemi) H. 

266) Content: of the Nochs >of, en gatethbang’ Tunnel, 
J. H. d. Poole. (Phil. Mag: 40. pp. 468-471, Oct., 1920:)—The mean 
radium content for all rocks examined: (82 specimens) is 2. 4 x u gm. 


SH to =, W. 
26. Work onthe Goision of Parties with Light Ascent. 
W. Rin. (Zeits. f. Techn. Physik, I. 8. pp. 169-165, 1020) This con- 
tribution — a summary 
in tour papers by bim in 3010 [Abe 912 (101% boro 
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the mean of these,2-3, and the figure 2-7 obtained by Joly 

from’ a composite rock of 63 granites, is much reduced: if one specimen 

of abnormally low value; <8 x 10-12, is neglected. For details as to the 

contents of the individual specimens the tables in the original should 
V. 2 
197 


“forms of for the detection of radiation. concen- 
trated by means of a “parabolic ; mirror on to the apparatus situated 
its focus, ‘The, instrument was designed during the War for. use wi 
‘signalling apparatus employing invisible in place of “visible, radiation. 
The chief characteristics desired were (a) high thermoelectric potential 
with, possible internal resistance, (6), fullest use of the radiation 
at the fpcus of the (c) lag, and (d 
as, payee mechanical shock. The f of thermo-element emplo 
was one of bismuth-iron in vacuo, 4 1 in the final apparatus ten such 
elements were used, having an area of 40 mm. and an internal resistance 
of 38 obths, A 16-c.p. carbon lamp at a distance of 2 m. ve a deflectic 
with this instrument of 49 deg, on a ometer with sistance 50 o ) 


Trans. 15. ‘pp, 83-04 Dike” — 1020, 108. p. 
‘Dec. 20, 1919. & description of apparatus 9 for tests in works’ la 
toriés of refractoty ‘materials, especially ctucible ‘graphite cofitaining 
clay substance. For the thermal expansion test the tod Specimen is placed 
within à vertical tubpilar furnace} pliungér rod’ of graphite rests on 
‘specimen, the knife edge of Which bears outside the 71585 pape 
lever. In the Strength test at temperatures up to 1800° C. the test 
30 in. Jong, is placed within a liner of gas Carbon in a tubular f 
of spirally-cut, Acheson graphite, To fix the upper clamp a shoulder. is 
formed on the rod by wrapping s linen bandage, wet, with sodium silicate, 
round the rod and ‘air-drying. this wad, Cracks in the graphite. spi 
Are mended by brushing the fracture with a paste consisting of graphite 
and synthetic resin (phenol, and formaldehyde), while the current is 
flowing through the spiral > some spirals had four times been repaired 
im this The_high-temperature Strength test proves frequently. to 
be 71 less importance than the low-temperature test, which is performed 
‘by shaping a pat of the material ag, in cement testing; the pat (ot 
S-shape] is air-dried. and soft-burned. The apparatus for thermal con- 
‘ductivity tests had not yet assumed final shape, The discussion, 

E. A. Coad- Pryor and others, 
National Physical Laboratory and to the various by 
Tarrant in overcoming experimental difficulties, H. K 


268. Thetinat Condiictivity of some Solid” J. R. 
Mag. 40. pp. 502-504, Oct., 1920.) — Thornton, from 
that * = Ep, where is the thermal conductivity, E the ‘elasticity 
the detisity of the substance [Abs. 303 (19200. Among the substah 
ich’ Showed’ the agreement” were various ‘kinds of g lass, 
in the different tables refer to specimens of the same comp 
VOL. XXIV.—A.— 1921. 
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is desirable to ascertain if the relation holds good when the constants 

are determined using the same glass. Optical glass is suitable, for pre- 

The author takes the constan by various observers for 
glass (Nos. 19 to 33 and 38) and shows that the relatio n 


empixical rela suggested By 
etd, the that the conductivity increases’ ‘with t 
1 and with the density seeiris to be apptoximatel) correct, ex 
glasses, and may be of some use as a rough ide | when en 
insulator or for 4 good conducting glass. 


Methods’ at L. I. Dana and 

bote. Fataga) Soc., T 18. pp. 186-217, june, 1920) 

the the Bureau of Stande rds and the 

physical Laboratory, es lly thermotlectric meters for pure 

substances, metals and ‘alloys, in precisign and nical’ work, and 

further Optical pyrometers the use of résistance wermometem and other 
thethods is also meritioned ditt special regard’ f 


270. The Heat of ‘Ammonia; Point Method. for 
tions at Hig emperatures. H. A. Babcock, (Am, Acad., Proc. 
65. pp. 325-409, 1020.) — The investigation described in this paper 

a continyation of measurements on the thermodynamic. properties of 
572 made at the Massachusetts Institute of Technology in 1912 18. 


work was divided into two parts, the equation of state for ammonia 
determined by Keyes and Brownlee, while Keyes and the author 
made measurements of the specific heat. The mean specific heat capacity 
of liquid “ammonia was determined by a parallel method of mixtures, 
using water as à reference substance, between 0°-20°'C, and between 
20°-50° C. Realising the ‘unsuitability of this method tor higher tem- 
tures, where the ‘specific heat varies rapidly with temperature, 
Shes devised a point method which gave the mean specific heat 
over Very small temperature ranges. By ae method some rough 
measurements were made between 25 ob and the 
now, described is an el boration of this last method. Section 11 describes 
the experimental N by Which the specific heat capacity at constant 
‘volute,’ ofa mixture of ammonia, liquid and vapour has been ‘determined 
‘Over @ temperature range from 30° to 126° C., by heating the ammonia 
with méasured amounts of electrical energy through temperature ranges 
of about 1 deg. C., from Various initial temperatures. calorime 
contains the Calotiinetric flui uid, ‘a heater, a Pt-resistance thermometer, 
snd a Sealed’ tubé enclosing the ammonia. The mean heat capacity of 
entire apparatus over the temperature interval is obtained by dividing 
Since the” input by the ture change produced by this energy. 
the of. does not vary appr reciably 
during a he ting of one. degree, the value obtained is ‘taken as the heat 
mean temperature. of the The heat capaci 
the. system was th 
ome, and again when empty. At any, 
computed, 
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‘Section describes the apparatus in pages: The 
calorimeter wus a steel tube cortkining mercury in \which were immersed 
the ammonia container, et¢., the Whole being jacheted in a Dewar vacuum 
Rask, enclosed in a vessel and totally submierged in an oil-bhath whose 
temperature could be controlled. & special calorimetric) Wheatstone 
bridge was used in connection with the Pt'resistamce thermometer. 
A special method of computing the ‘calorimetric. curves and the cooling 
correction was developed. Section IV deals with the laboratory equa- 
tions and methods of measurement, including calibration of the different 
apparatus employed. In Section V, Which occupies 41 pages of the 
paper, all the original observations are given, and such other data as 
were used in the computation of the results or were necessary to determine 
thé precision of these measurements. Section VI contains the experi- 
mental results in tabular and graphic form. These consist of two curves, 
giving the heat ‘capacities of the apparatus when loaded with ammonia, 
and when empty as a function of the température. » Equations are given 
in Section VII, which permit the computation bf any other specific heat 
in the liquid- vapour region, or on the boundary oi that region, from the 
experimentally determined values of the specific heat at constant specific 
volume. This section also contains the Koyes · Brownlee data for ammonia. 
also a comparison with previous results & critical survey oi the work, 
nid, occupies Section VIII. The conditions met with at higher tem- 
peratures determined the design of the apparatus and so placed a limit 
on the accuracy obtainable. At the highest temperature reached, 125° C., 
the pressure in the container was about 100 atmos., which«nécedsitated 
a rather massive container; this in turn gave rise to temperature lag 
difneufties Further) in the region near the critical temperature, where 
the specific heat is increasing very rapidly with increasing temperature, 
it was imperative that the ammonia be heated only over small temperature 
ranges, so that the mean value of the specific heat determined in this 
way would be very closely the actual value of the specific heat at the 
mean temperature of the experiment. These two requirements seriously 
affect the precision attainable with this method. Probably the principal 
source ‘ef error lies in the fact that the parts of theealorimetric. 
apparatus do not change temperature at the same tate during the heating, 
and that considerable time must elapse after the heating current is cut 
off: before these temperature differences are equalised, which makes the 
equakised temperature at the time the switch is opened difficult to 
determine. Newton’s law of cooling , for. temperature diſſerences of 4 
or 5 deg. between the calorimeter and the bath was found to be inexact, 
although the error involved by its adoption was found to be much smaller 
than that due to uncertainty in the final equalised. temperature, A 
change oi 10 % in the stirring motor voltage was found to be necessary 
2 ru 
— it was realised that the accuracy attainable by this 
was less than had been hoped for, the avrrage deviation being oi 
order oi 0-5 %» It is believed, however, that the method is the only 
ane so far proposed which is adapted to measurements of specific, heat 
in the region under investigation. An 3 contains a «useful 
summary of the notation employee. 
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271. Specific Heat of Saturated Vapours andthe Entropy, Temperature 
Diagrams of Certain Fluids. J. A. Ewing. (Phil; Mag. 40. pp. 501-502, 
Oet., 1020.) — The author thanks A. W. Porter for his comments on a 
recent paper (see Abs. 1499 and 1440 (19 20)] and for his referenge to the 
work of Mathias on sulphurous acid. He now explains one point which 
was put too briefly in the above paper The entropy of the liquid; dy, 
is of course /K,d¢,/T, as follows from N= Tag. But in general 
there is no direct experimental knowledge of K., whereas in certain 
fluids the specific heat at constant pressure, Cy, is known (approximately 
‘and through a limited range). If the liquid be supposed initially at 0°, 
and at a pressure P} equal to the saturation pressure for temperature (. 
the increase of entropy while the liquid is heated to its saturation tem- 

under that pressure is OC . dTjT. Using this expression, 
known values of CQ may be applied to calculate the increase of entropy 
in the process of heating the liquid. This integral gives the quantity 
[ee where [Glo is the entropy of the liquid at 9 
and pressure P, For the purpose indicated in the paper, namely, to 
obtain the first approximation to the entropy-temperature diagram, 
the small quantity [Glo was ignored. Each constant-pressure-line in 
the diagram, along which the heating of the liquid was supposed to take 
Place, was treated as practically coinciding with the liquid boundary 
curve: it actually lies slightly to the left of that curve until the saturation 
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paper 
Similitude (Rayleigh, Abs. 633 (1915)| to the loss of heat from hot 
wires, thermometer bulbs; eto. An equation is obtained which does not 
the: dimexsions of the bodies and which agrees with the formule 
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d. F. Jenkin: (Roy. Soc., Proc. 98. pp. 170-182; Nov. 3, 1920.)—In 
a former paper [see Abs. 1849 (1913) ——— out that, in order 
to determine a starting-point for drawing the 9% and I¢ diagrams for 
00, it was necessary to know the coefficient of expansion of the liquid 
‘at constant pressure The results of a series of measurements: on the 
dilatation and elasticity of the liquid were given, but it was pointed out 
that the results obtained were not in agreement amongst theméelves, 
though sufficiently accurate for the purpose for which they were needed: 
A newseries of measurements has now been completed, and these are 
described in the present paper. The dilatometer used is very fully 
described, together with the arrangements of the apparatus for charging 
and regulating the pressure within. The various calibrations are next 
discussed, and then the method of making the tests: The observations 
at low temperatures were smoothly and easily made, but at the high 
temperatures were more difficult. As it neats the critical point, the 
temperature changes at the critical point: the coefficient of expansion 
is infinite. One result of this is that, each time the pressure is lowered 


to adjust it to a new value, the liquid openness in so doing, cools 
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to be The reduction of results 
careful description, while possible errors are exhaustively: exatined. 
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F. Henning. (Zeits f. Physik, 2. 2. pp. 197-199, 1920:)—-Commenting 
upon v. Steinwehr's paper [Abs. 1443 (19200), the author remarks that 
theoretically the temperature coefficient + of the heat of ‘evaporation 
can be deduced only for the critical point at which d . Within 
the range of small pressures, however, the relation between the specifit 
heats in the liquid and the vapour states admits of calculating - from 
known data. Assuming that the specific volumes of the vapour vr and 
of the liquid v do not differ much from the ‘ideal gasebus state 
drjdT = e At 40° the vi differs only by 0.3 %, at 50% by 
0°6% from the ideal condition, and the calculations then yield for 
at those temperatures the values ~ O- -635 and 0-534 cal. / degree 
The differences between the héats of evapération of water at 0° and 
at 30% 40% 50° give the values 96 1, 6962, 506-1 cals: for the heat 
of evaporation of water q at 0°, . 15°; 
for mean calories Dieterici found 5904 . wid 
H. v. Steinwehr (ibid., p. 200 Steinwehr! replied chat ho did not 
claim to have . 
the range 30° to 180°, 
admissible. te 


2778. Gas Ignition at Reduced Pressures by Transient Arc W M. 
. (Phil. Mag. 40: pp. 450-460, Oct,, 1920.)The ‘transient 
ate formed at the point of break of a current-carrying circuit is an active 
suite of ignition. This arc consists of a stream of charged particles 
passing from the négative to the positive pole and differs from the dis- 
ruptive discharge The ignition of gases especially by non - inductive 
transient ares between platinum poles is much more uniform in character 
than the impulsive-spark ignition [see Abs. 99 (1921), but the limiting 
conditions of ignition ‘show, as was to be expected, critical points or 
phases characteristic of heat and of ionisation.‘ The break is made 
electromagnetically between platinum rods by drawing the iron rod, 
to which they were attached, into the core of a coil. The curves obtained 
by plotting the current intensity (up to 2 amps. with direct current) as 
ordinate against the gas pressure (from 0*2 to 1*4 atmo) in hydrogen, 
methane, ethane, propane, are all of the inverted N type, the amperes 
falling to a minimum as the pressure is raised, rising once more, and 
falling off again, then more gradually; the oscillation is strongest for 
hydrogen, and stronger for propane than for the other hydrocarbons. 
With alternating current (frequency 36 at 200 volts) the oscillation is 
only visible in hydrogen and faintly in methane ; in the other cases there 
fs no rise, but a descent. in steps; the influence of change of frequency 
is very strong. The ignition of the gases by hot wires [Abs. 236 (1920)) 
is referred to. The d.c. curve in hydrogen resembles the curve of change 
ot spark of Clausius ; a formula expressing the essential parts of hreak- 
spark ignition is deduced. The d.c. and a. c. 
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itself, thus throwing the temperature adjustment out. As. the tem- 
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of oal-gas show steps the te. 
tection tas nated, bet ighition'ts much Sander. 
25772945 
— for: Testing ie Cone of Gonsbetstibla Moterials im Air. 
E. Beckmann. (Preuss Akad. Wiss, Berlin, Ber. 34: pp. 924-936, 1814.) 
The results of an investigation into the subject of fire-damp occupy 
this paper. The origin of fire-damp and its evaluation is dealt with in 
Part I. The various kinds of coal are first discussed, and the mode of 
occurrence of methane therein. The danger limits are criticised, and n 
content of only 3 % of methane in air laden with coal- dust is stated to 
de sufficient for an explosion. Previously up to 6 % methane. had been 
regarded as danger- free. Davy's lamp text receives attention, since 
by its aid } % of fire-damp may be recognised, and this is followed by 
a description of various other forms of testing apparatus. The author 
himself first attempted a solution of the problem by chemical means, 
seeking for a suitable oxidation of methane into carbon dioxide: and 
water capable of adaptation to analytical purposes.. These experiments, 
however, met with ne success, and the standpoint was adopted of testing 
the danger of a methane-air mixture by its explosibility: An apparatus 
for preliminary testing is first described, and is followed by a detailed 
account of that fot the main experiment. A single test occupies about 
3 minutes by this method. Experiments are then described for com- 
bustions made with excess of oxygen in the first instance, and a deficiency 
in the second. In the latter case carbon monoxide makes ita dppearunce. 
Section II embodies an investigation into mixtures of air with ordinary 
coal-gas or hydrogen. Diagrams of the apparatus are inchided together 
with tables of results. H. H. Ho. 


Radiation and Convection from Heated Surfaces, T. Barratt 
Aug 1920. — the, National. Physical Laboratory )—The, relative 
and absolute amounts of radiation and convection from surfaces heated 
to about 100% C. in air were measured as follows: Steam was passed 
through the cylinders or spheres, the surface temperature being measured 
by a thermo-junction. The total amount of heat lost from the surface 
was determined from the equivalent mass of steam condensed. This 
was done with the surface (a) bright, (b) dead- black. The relative 
amounts oi radiation alone from these two surfaces were then found 
with the aid of a thermopile. If 1 is the total heat lost, and 71 the 
radiation, per em. per sec. per 1 deg. C. excess of temperature for tor the 
black surface; hz and 1g corresponding quantities for the bright 


The values of the radiation, dnd total Sent 
sire then easily calculable, and are given in tables. It is found that the 
amount of convection per em. is inversely proportional to the square 
root ot the diameter of a misses, and to the cube root e ene 

278. Radiation Perfectly, Diffusing Diss. Hl. 


W. T. Walsh. (Phys, Soc., Proc. 32. pp. 318-328, Aug. 1920.)— 
VOL. XXIV.—A.— 1921. 
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In a previous paper (Abs. 849 (120)] an expresbion was obtained for 
the amount oi flux received from a perfectly» diffusing circular disc 
(i., one radiating according to the cosine law) by another parallel and 
coaxial. dist! of given diameter, placed at à given distance from it. The 
method was also extended to determine the amount of flux received 
dy the: sides of an infinitely long ‘coaxial circular 
disc parallel to the tadiating disſcſ 

@ the amount of fluxirefiected to any point oi the ‘radiating diso if the 
non - radiating dise reflect the flux incident upon it according to the cosine 
law, and (2) the flux received at any point in the penumbra ot the shadow 
opaque disse 

upon a disc inclined at an angle with the radiating disc. So far, the 
accurate solution of this problem has only: been obtained when the edges 
ot both discs form small circles of the same sphere (loc. cit.). A solution 
in the form oi an infinite series will be obtained for the less specialised 
case when the axis of the receiving disc passes through the centre of 

W. W. Coblentz. (Bureau of Standards, Bull. 18. pp. 629-638 [Sci. 
Papers No, 387], 1920.) — The object of this paper is to give experimetrtal 
data on atmospheric absorption as it affects the measurements of the 
radiation constants. The paper gives also a recalculation of the coefficient 
of total radiation of a uniformly heated enclosure, taking into consideration 
all losses by reflection from the receivers, as well as losses by atmospheric 
absorption. The value of the coefficient obtained is o = (8-722 4 0-012) 
10 12 watt cm. deg. which is the same as previously obtained 
[Abs. 699 (1016)),. The effect of atmospheric absorption upon data 
obtained at Naples is discussed, and it is concluded that, if a correction 
is made for absorption by water-vapour, the value of o obtaimed at that 
station is of the order of 5-7.. This is about the average value of all 
observers when corrections are made for atmospheric absorption. 
Ihe present status of the constant of spectral radiation is discussed, 
and the conclusion is reached that, in vie y oi the uncertainty of the tem- 
perature scale, and of the different experimental methods» used, the 
mean of the values of this constant, which have been used by the 
Reichsanstalt and by the Bureau namely; Ca 

280, ‘Siehonan, Heat Radiating Spherical. 

K. Aichi, ( Math. Soc. Japan, Proc. 2. pp. 106-208. Oct 1020 
A;continuation of previous work (see Abs. 404 and 732 (1920)} tor the 
case of a radiating spherical surface in temperature equilibrium, the heat 
sources being (a) situated at a point, (6). distributed along a curve, 
(c) doublet, The solution of the whenithe dis- 

281. A | Modified - of ‘the: in whieh 
both Emission and Absorption o Radiation ure Continuous; M. Planck. 
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(Preuss. Akad. Wiss. Berlin, Ber. 34. pp. 018—923,.1914,}-In the author's 
first formulation of the quantum hypothesis the: assumption was made 
that the energy of an oscillator which absorbg and emits thermal radiation 
of oscillation-frequency v is always a whole multiple of This assump- 
tion has. raised insuperable: difficulties, such as that aa ocsvillator of 
higher frequency can accept suddenly from its ‘surrounding radiation 
field of smaller intensity a whole energy-quantum: Av: The author then 
investigated a modification of the hypothesis in which only the emission 
of the thermal radiation was assumed to be discdntinuous,; while the 
absorption was regarded as continuous: He showed that with suitable 
assumptions a stationary energy distribution was afforded: which. led 
to the radiation formula verified by experiment. This assumption, 
however, of quanta-like emission of thermal radiation leads to further 
difficulties Which in the present paper are limited to the case of uniform 
rotation of an electric dipole: of constant moment. Here, where the 
surrounding electromagnetic field is stationary throughout) it is scarcely 
possible to understand how quanta emission can take place. The present 
paper, therefore, attempts a further advance by investigating the case 
for continuous absorption and emission of ‘thermal radiation; This 
assumption implies thatithe quantum action is not between the oscillators 
and the wave radiation, but takes place solely between the oscillators 
and the free particles (molecules, ions, electrons), which exchange energy 
by impacts with the oscillators: The laws of classical electrodynamics 
then hold guod for every interchange between the oscillators and the free 
radiation. The author confines himself solely to the energy exchange 
‘between a large number, N, of homogeneous static rectilinear oscillators 
of definite.frequency v and a large number N! of freely moving particles. 
Any action between the oscillators and the free-wave radiation is not 
taken into account. Section II of the paper deals with the physical 
assumptions made. © Section III considers changes of state; and Section IV 
the stationary distribution ofenergy. If oscillators of different frequencies 
are present, the considerations advanced are not essentially modified, 
since the free particles play the same rale towards all ‘the’ oscillators. 
the Heat of Proof of 
H. Gassel. (Zeits. f. Physik; 2. 2. pp. 146-147, 1920.)—Dolezalek’s 
principle states that every thermal effect on admixture of condensed 
substances or every curvature of the vapour - density isotherm indicates 
chemical action. This was derived from the experimental fact that a 
mixture results whose vapour- pressure isotherm is ‘rectilinear. The 
author of the present paper has previously shown, somewhat briefly, 
that the above principle may be deduced from Planck's conception of 
283. Planck's Constant by Limits 
‘Ray Spectrum. M. de Broglie. (J. de Physique’ et le Radium, 1. 
Pp. 39-48, Aug., 1920.) —A résumé of the more important investigations 
in which this method is employed. Special reference is made to the 
work of Millikan, Rutherford, Bohr, Hull, Ledoux-Lebard et Dauvillier, 
Blake! and Duane, Wagner, Birge, and the author &. B. W. 
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284. On the Critical Quantities of Mercury in Connection with the Increase 
of the Molecular Attraction on Dissociation of the Double Molecules. 1 (Ex- 
perimental), II (Theoretical). J. J. van Laar. (K. Akad. Amsterdam; 
Proc. 23. 2 and 3. pp. 267-28 1, N. 282-298, 1920.) Previous work 
on the critical quantities of mercury is first referred to [see Abs. 75 (1916) , 


where the conclusion was drawn that the 5 ce is quite 8.4 most 
at = 120005 abs. (der 


at Rappel calculated T. 100 C, ate nos., 
enxies arrived at while from 


be e nent If such a 788 critical temperature and pressui 
is to be reached the double molecules must be dissociated at T. to a slight 
amount, and it is shown that even with a very small dissociation a fairl’ 
large factor Appears, whith increases the value of I, by. about 30% 
that of p, to more than fount times the amount of the e original value, 
These extraordinary circumstances connected witht ‘the “Critical tempera- 
ture and pressure of mercury have induced the author to extend 


concerning the critical quantities, op op association for the 
. that a is considerably increased in consequence of the 
According to thé author's recent 
investigations, this case is met with everywhere where the dissociation 
(as for Hg) leads to free atoms, for which the incteased attractions of 
valency are so enormously much greater than for the compounds. The 
paper commences with a consideration of vapour pressures and values 
of the vapour densities De (the density of the saturated: vapour) followed — 
by the values oi Di (those of the liquid densities) and Dj’ r De The 
values of DI D near T, and those of V at different temperatures are 


and & @ and 7 is made hom them. RT. @.and 
Pe X M.where represents the factor of ansodiation. “This, di- 


cussion of the experimental . 
theoretical examination forms the subject matter of Patt II. rns 
mences With the derivation of a general relation for the degree of 
dissociation # of the double molecules. This is followed by a d 

tion of (@z/av),, the differential quotient (dpjdv),, and the Value of RT. 
Next comes the evaluation of the second differential quotient (d 
and of und finally the calculation *. some numetical 

Part II id itathemétical throughout," n. "Ho, 
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(Rev, Soc., Proc, 98. pp. 206 216. Noy, 3, 1920,)—In. 
problem of ‘sub marine signalling the question arose as to Sitch 
of the fundamen note of a thin circular of gis en, 
terial and dimensions, filling a aperture in a e wall-which is in 
on One side With an oO unlimite mass of water, The 


t paper. which some extensions, is, ublished 

10 simplify th theoretical treatment, the is Su 
to be rigid ‘and. the ‘plate 40 be firmly clamped tot along the circum- 
ference, although those conditions are only imperfectly NN in practice. 

ven with these limitations an exact solution is out of the question, 

t a sufficient approximation can be obtained by Rayleigh’s method of an 
assured type Theory of § . It is known that the 


ght 


ot radius a, and oy the speed of extensional waves in an infinite thin plate 
of tha same material and thickness. For an iron — ponincmerastoed 
1013, by the above formula. 

The presence of the water, in this problem, — frat: of 


sound-waves. When this first/ effect is calculated, dt is found that, ia 
the plate just referréd to, the frequency is: lowered in tlie ratio 0-542; 
and is accordingly reduced to about 550, 1.6, for the gravest mode of 

Vibration. For the it” WW" found” that’ if 
diminishes as e~ *, then for the numerical case in question, p/27a = 5-16. 
In spite of the small persistence thus indicated, thé vibrations are far 


1 The general rule is that the energy.of resenance falls 
the natural . — of the resonator by the fraction ai, approximately. 

i ve example, where the frequency (as modified by water) 
the range over which the energy will exceed half the 
maximum is confined between the limits 530 and 570 nearly. E. H. B. 


286. Absorption of Sound by Rigid Walls. P. E. Sabine. (Phys. 
Rev. 16. pp. 514-618, Dec., 1920.)—Absorption assumed to be due to 
porosity, the absorbing walls being so massive that flexural yielding is 
presumably negligible. Upon this assumption, Rayleigh’s theory indicates 
that the absorption by such a wall is very nearly proportional to the 
square root of the frequency of the sound. 
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1 7 
owering the irequency on account Of the mcreased merten Sseconc 
ot damping the vibrations owing to the energy carried off in the form of 
frem being dead beat. The damping though considerable, is. not 
sufficient to affect the frequency appreciably, this influence being always 
of the order ag, which is less than one-thousandth in the present case. 


_ Absorption is approximately a linear function of the square root of the 
frequency, as shown by experiments for a range of frequencies between 
64 and 4096 periods per sec., but the absorption frequency curve does 
not pass through the origin, and at higher frequencies the absorption 
is greater than dan be accounted! for by porosity alone; , 

Selective transmission of a frequency whose wave-length in the wall 
is twice the thickness gives a possible explanation. Absorption experiments. 
at still higher frequencies are desirable ‘ AUTHOR, 
of Microphones for Hydrophenes. 
P. Ludewig. (Phys. Zeits: 21. pp: 805-311, June 15, 1920,)—Describes 
several series of tests made to investigate the natural frequencies and 
sensitiveness of several microphones of particular types available (the 
VKU and Simons microphones) and of a modified type devised: by the 
author (torsion microphone). In the VKU type the principal natural 
fréquency was determined by the vibrations oi the supporting pillar 
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"ELECTRICITY. AND MAGNETISM. 
‘THEORY, ‘ELECTROSTATICS: AND ATMOSPHERIC ating 
1 rg ITT. 


288. Internal Energy of the Lorentz Elertron 8. R. Miner. 
(Phil. Mag. 40. pp. 494-409, Oct., 1920.) —In order to make the Lorentz 
electron amenable to the laws of mechanics it is necessary to ascribe 
to it a certain amount of energy in addition to that which is accounted 
for by the electric and magnetic forces of the field This energy, apparently 
non-eléctromagnetic in character, is assumed to be located in what may 
be called the nucleus of the electron (to distinguish it from the 
surrounding electronic field). The postulation of this internal energy 
is essential for two separate reasons, In the first place, considering the 
electron as a system capable of being set in motion by a mechanical 
force, we must have simultaneously satisfied the two conditions: 
(1) that the force is measured by the rate of increase of momentum of 
the system, and (2) that its activity is measured by the rate of increase 
of the total energy. But this fundamental law of mechanics is not 
satisfied unless to the energy of the electronic field the internal energy 
is added [Lorentz, “‘ Theory of Electrons J. In the second place, the 
internal energy is required to make the electron fit into a relativistic 
scheme, namely, to make its total energy at any speed equal to c times 
its mass. The object of the present note is to point out that there is 
another reason for postulating the existence of this internal energy, and 
it is one which has a more clearly defined electromagnetic character than 
either of the above. It comes from a consideration of the Poynting 
flux of energy in the field of a uniformly moving electron. If we make 
the supposition that Poynting’s expression forms a valid measure of 
the energy flux in every part of an electromagnetic field, it is possible 
to deduce a value of the internal energy which is in complete * 1 
with that necessitated by the mechanical theory. 


289. Field in an Inhomogeneous and Isotropic Medium. 
F. Massardi. (N. Cimento, 20. pp. 95-118, Sept.—Oct., 1920.)—The 
treatment is entirely mathematical and cannot be dealt with suitably 
in an abstract. | L. H. W. 


DISCHARGE AND OSCILLATIONS, 


290. Collisions of Electrons with Molecules of a Gas; Distribution 
of Velocity of Electrons moving under an Electric Force. J. S. Townsend. 
(Phil. Mag. 40. pp. 505-511, Oct., 1920.)—In the first part of this paper 
the author criticises Pedersen’s method of calculating ionisation potentials 
from the currents obtained through a gas between parallel plates at 
various distances apart, when electrons are set free from the negative 
electrode [Abs. 1189 (1920)}. The formula obtained by Pedersen for 
the total number u. of electrons arriving at the positive electrode when 
10 electrons start from the negative electrode, is u. = n, 
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the additional ions being generated by collisions in which the velocity 
of the electrons: exceeds a certain critical value. It is pointed out that 
the only quantity which can be determined directly from such experiments 
is the product ya. Other experiments show, however, that no reliable 


is lost at each collision. n 
Abs. 513 (4900 . 


under an electric force in a gas, and which afford a more reliable means 
W. 
with Lithium and Potassium Halides. G. P. Thomson. 
(Cambridge Phil. Soc., Proc. 20. pp. 210-211. Sept., 100 —Anode 


tuns ant un insulatid plate;~ pierced’: wih 
33 mm 


allowed to strike on a photographic plate. With exposures of about 
20 minutes well-marked results were obtained, the particles affecting the 

plate in the same manner as positive trays. Using a paste 
composed of a mixture of KI, LiCl, and graphite, short parabolic arcs 


292. Spectro-Photoslecivical Conduction in Solids. W. W. Coblentz. 
(Optical Soc. of America, J. 4. pp. 249-2654,  Sept.,.1920.)—Numerous 
solid substances, which have a low electrical conductivity in the dark, 
have a high electrical conductivity when exposed to light. A study 
of some of these substances shows that their photoelectrical reactions 
have the following characteristics: (1) The photoelectrical response, 
to an equal energy stimulus, is fairly uniform throughout the visible 
spectrum, terminating in a band or bands of high photoelectrical sensitivity 
in the extreme red or near infra-red spectrum. (2) The time required 


„co attain equilibrium of the photoelectrical reaction is selective to 
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estimate of the velocity of an electron required to ionise a molecule can 5 
be obtained from the value of ya by a calculation founded on the 
supposition that a large proportion of the kinetic energy of an electron 
which show how the velocities of electrons are distributed when moving 
tays are formed when a mixture of various metallic chlorides and 
iodides with graphite is used as the anode in a discharge tube under 
reduced pressure. They are visible as a> slightly diverging’ pencil 
of light starting from the anode and very roughly normal to it. In 
hich cause 
in the path | 
of the beam, and 2 or 3 cm. from the anode. The parallel beam of rays 
thus produced was analysed by coincident electrostatic and magnetic | 
vi fields in the usual manner for positive rays, and the deflected particles | 
appeared whose magnetic displacements were in the ratio,/7 to 4/39, indi- 
cating that they were due to Li and K respectively. On one plate a faint 
line appeared, corresponding to about 140 atomic weight, which is probably 
due to iodine, the accuracy being poor for large atomic weights. An abso- 
lute determination of em was made from measurements of the electric and 
magnetic forces. The result for the more deflected lines corresponded to 
an atomic weight of 6:9, assuming a single charge, thus confirming the 
assumption that they are due to singly-charged atoms of lithium. Further 


complete in a few seconds; whereas it requires an exposure of one to 
several minutes to infra-red rays in order to induce, the max. 

trical response. (3) The effect of increasing the intensity of the radiation 
stimulus is to produce a greater increase in the photoelectrical response 
to the long wave-lengths than to the short wave-lengths,; with a resultant 
shift of the maximum of the spectral photoelectric sensitivity curve 
towards the long wave-lengths. (4) Decreasing the temperature of the 


substance greatly increases, the intrinsic photoelectrical 3 
throughout the whole spectrum and shifts the max. towards 


496. Photoclectrical Molybdenite. and Other Substonces : 
Selective Temperature and Voltage Effects: W. W. Coblentz. (Bureau 
of Standards, Bull. 16. pp. 595-639 [Sci. Papers, No. 398), 1920.)—A 
description is given of a series of new observations on positive and 
negative ‘spectrophotoelectric reactions in molybdenite, silver sulphide, 
and stibnite. With these new data ate assembled and correlated the 
few previously observed photonegative reactions in selenium and 
stibnite, In view of the numerous variables involved, an attempt was 
made, to determine the effect of each one upon the. photoelectrical 
reaction, while other conditions were kept constant. It was found that 
the photopositive action resulting from exposure of these substances 
to radiation is similar to an increase in their electrical conductivity. 
The photonegative reaction simulates a counter e.m.f. These: two 
opposing effects occur simultaneously. The photopositive reaction 
occurs quickly and prevails on low voltages. The photonegative action 
usually builds up more slowly and predominates on high voltage. It 
is selective to the wave-length of the radiation stimulus, as well as to 
Temperature also affects the phenomenon, and under certain conditions, 
on exposure of molybdenite, 
followed by the photopositive action. 
of the spectrum extending to about 0-67 u, the photoelectric reaction 


recovery after exposure is also unusual. When operated on the inter- 
mediate voltages, on shutting off the radiation stimulus, the negative 
effect increases still further, after which the crystal gradually returns 
to its former dark conductivity. However, at moderately low 
temperatures, 20 C., the recovery from the negative reaction is 
irregular, resulting in overshooting, so that momentarily the apparent 
resistance is lower than the normal dark resistance. At a given 
temperature the region of transition in the spectrum, in which the action 
changes from negative to positive, is very narrow (less than 9 A). 
It appears to shift slightly toward the short wave-lengths with decrease 
in temperature or increase in intensity of the radiation. The critical 
voltage is very small. Under certain temperature conditions an 
increase of 1 volt sufficed to change a small positive- negative galvano- 
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in the sample of molybdenite employed, passes from purely positive 

on low voltages through intermediate stages to an apparently pure 

negative reaction on high voltages. Furthermore, this reaction is 

dependent upon the direction of the current through the crystal. On 

high voltages a secondary negative reaction appears to be present. The 
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— 26 cm. ‘Wath decrease i temperature the potential most be increqnd 
to produce a negative reaction. 

For tions lengtho greater? — 
the magnitude or direction of the current through the crystal. Similar 
differs from that of the negatively reacting sample of molybdenite in 
that, at room temperature, the partial photonegative: reaction is nén- 
selective to wave-length. Moreover, for the operable voltages that conld 


on exposure to radiation, there was a momentary negative reaction 
followed by a very large positive galvanometer deflection. 
Stibnite.— The data available make it appear that the behaviour of 
stibnite is similar to that observed in molybdenite. 
_ Selenium.—The negative reaction of selenium to etherochromatic 
radiation, observed by Ries and by Brown [Abs. 1663 (191), i peer 
to that observed in molybdenite on the intermediate voltages. 
The paper also gives data on unipolar conduction, abe 
appendices are given » (1) further data on the previously observed 
uency relation in the bands of spectrophotoelectric sensitivity of 
ybdenite, (2) a survey of the spectrophotoelectric properties 
of substances, and deseript * 
signalling. 


294. Effects of Electron Collisions with Atmospheric Neon. F. 
and [Miss] A. G. Davies. (Roy. Soc., Proc, 98. pp. 124-146, Oct. 1, 
1920.)— 
* 127 (102 W 
W D. Foote. (Bureau of Standards, Bull. 16. pp: 669.0 
[Sci. Papers, No. 400), 1920 - The methods previously applied to the 
study of critical potentials in the metallic vapours have been, with some 
modifications, used for the elements P, I, S, N, O, and H. The results 
obtained are described at length and tabulated: Excepting the case 
of h en, these elements all show a resonance and ionisation potential 
in relative magnitude to those observed in metallic vapours 
[see Abs. 297 (1921). | Except for I and S, the actual magnitudes of the 
1 are larger than the potentials observed in any of the metals. 
it S there'ts ‘that chers are two 
and but one ionisation potential. 
Difference between Elecivon Currents in Non-Metals and those in 
Metallic Vapours.— The most marked difference between electron currents 
in these elements in comparison with metallic vapours is a lack of 
sharpness in the critical potentials, which becomes more marked as the 
pressure is increased. It is undoubtedly due to the fact that ¢léétron 
collisions are slightly inelastic at all potentials. The effect was greatest 
in iodine and decreasingly less in 8, O, P. N, and H. ‘The order given 


is doubtful, but is seen to agree roughly with the order of electténegative 
VOL. XxXIV.—a.— 192], 


being similar to those observed in molybdenite at intermediate voltages. 
At low temperatures the positive-negative ‘reaction disappeared and, 
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properties of the elements. Hydrogen with its two resonance potentials 
and ionisation potentials is apparently unique. Ibe curves are best 
explained as due to a mixture, at least near the kathode, of Hg and H, 
in proportions varying with experimental conditions, . Nitrogen. is 
certainly much less dissociated than hydrogen under. similar conditions, 
so it would seem that the single resonance and ionisation potentials 
observed for it must be ascribed to N molecules. This gives rise to 
difficulties, since the resonance potential corresponds to a frequency 
of the line emission spectrum and not of the band spectra. The following 
table gives a summary of the critical potentials of the six elements studied, 
together with the related spectral lines and limiting wave-lengths. The 
wave-lengths in brackets are computed from observed potentials. 


Dias Resonance. Ionisation. 
— — — — 
Element. w 4° Wave 
observed. Theoretical.) I, in A. Observed. | Theoretical, 
— 
Phosphorus 5-960 — (2130) 13.3 — (928) . 
Iodine . 2:34 (5300) 10-1 (1220) 
Sulphur 4-78 — (12580) 12-2 — (1010) 
Nitfogen 8.27 14048 “16-0 | — 
Oxygen... | 7°91. |. | (1560) 16.35 — (706 
| 10-16 | 1215-6 |. 1373 | 13-54 | 911-78 
Hydrogen. 1 12-22 — 16°5 | 16-26 sien 
| | 
Abs, 20% and 484 (1919). 


wnt + 296. lonisation Velocity for Electrons in Helium ; Effect of Presence 
of Impurity. F. Horton and [Miss] D. Bailey. (Phil. Mag. 40. 
pp. 440-450, Oct., 1920.) -A number of experiments have been carried 
out on the effect of a trace of impurity on the measurement of the 
ionisation potential for helium. The experiments show that the ionisation 
which has been detected in He, when electron velocities of less than 
25. volts were used, is due to the indirect ionisation of traces of impurities 
by. the helium radiation. It is consequently of the greatest importance 
to maintain helium perfectly pure when attempting to investigate the 
ionisation of the gas by electron collisions. The only satisfactory method 
when a glass apparatus is used is to have a slow circulation of freshly 
purified helium through the ionisation chamber during the experiments. 
It is possible that if fused silica were substituted for glass, contamination 
of the gas would be less likely to occur, 

The curves given indicate that the minimum ionisation velocity for 
electrons in helium is 25-0 volts, a slightly lower value than that obtained 
Horton and (Miss) Davies [Abs. 781 (1919)]. X.. 

297. Resonance Potentials and Lou Voltage Ares for Metals of the 
Second Group, of the Periodic Table (Hg, Ca, Ba, Sr, Mg, Zn, Cd). F. L. 
Mohler; P. D. Foote, and W. F. Meggers. (Optical Soc, 1 Aes, J 
4. pp. 364-370, Sept., 1020.) Previous * 297 
vol.. XxIv.—a.— 1921. 
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119200 have discussed the resonance and ionisation 
measurements for five metals of the second group of the periodic table. 
PUA—Uü—ͤßũ— 
by the quantum relation Ve — hy, to thé combination series line 


1-68 = 
to the limiting frequency of this series 1-5S. Calcium showed in 

a second resonance potential corresponding to the frequency 1.68 — 2, 


In the present 


given for Hg, Ca, Mg, Zn, and Cd. A number of curves were obtained 
for each element, and the mean values are given in the following table, 
with the values to be expected in barium and strontim - ĩði 
Meta 
1s 1819-08.) 9-524. | 
1.88 — 2pe | 3076-88 | 4-0122 4-18 
1.88 — 2P 2129,33 56-7705 | 
I. 13786 |, 89648 9-0 
188 % 22.00% 
1.68. — 2P 2288.70 6.8987 
1.88 1187.96 10,8915 10.2 
1:55 |, 2537-48 4.8851 476 
1-88 2P by 1849.60 9.6744 6-45 
1421.2 % 1613, 
188 — 72-65, 2.0997 286 
‘1:58 2853-06. 48200 
1.58 — 202 66740 1.877 1790 
1.58 — 2P 4227.91 | 2-9198 | 285 
1-5S 2176-94 | 5: 6708 

1:5S — 2p, | 6894-45 4.7906 
1785 2P | 4608-61.) 2-6787 |. | 
— 2% 01.5% 
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are not entirely in accord with the work on current- potential measure 

ments, The search for a second resonance’ potential required a more 

work a four- electrode tube was used in which a hot-wire kathode is 

are maintained at the same potential by metallic contact. A 9 

accelerating field for electrons is used between the kathode and inner 

grid, and the current reaching the anode against a small retarding: field 
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in low-voltage’ arcs should be analogous.’ 
of sach ot these metals should be 158 — 2 McLennan. observed 


1:68 for the single-line spectrum of magnesium, and could not 


Valves. G. Stead and B. S. Gossling. (Phil. Mag. 40. pp. 413-425, 
Oct., 1920.)—Method.—In the experiments described the procedure 
was similar to that employed by Bazzoni [Abs. 326 (1917)], and consisted 
in ‘observing the effects of the presence of gas on the form of curves 

the variation of the current leaving an incandescent kathode 
with change in the potential applied to the collecting electrodes. The 
valves used were of the well-known form with cylindrical anode, helical 
and the and anode were connected 


mercury vapour, 10-8 volts; argon, 12-5 
— nitrogen, 17-2 volts : helium, 
1 the p. d. between the anode and 


ain the proper values. coms ro probable that a correction of the 
x of 0-5 volt may be necessary. results are compared with those 
other experimenters. Horton and [Miss] Davies have con- 
ded that ionisation does not occur in argon until about 18 volts, and 
Rentschler gives the value 17 volts. It is very difficult to reconcile this 
with the behaviour of argon in valves, in which it is hardly possible to 
A. W. 

QOTA re 2a 
299. Conti of ont Varsdllode of des Dis 
charge Tubes. I.. Hamburger. (K. Akad. Amsterdam, Proc. 23. 
2 and 3. pp, 379-394, 1920.)—The results of some observations have 
previously been given [Abs. 793 (1918)} which show that when discharges 
are sent through a vacuum tube, variations of gas pressure may occur 
at the electrodes. These variations arise from the difference between 
8 of. positive and negative ions. This difference gives rise 


to (4). the Phenomena, connected, with electrostriction, and 


she diet cae so that various corrections are necessary 
to 
ot 
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detect the presence of 158 — 2p. below the ionisation potential. The 
evidence that ionisation is umnecessary to produce the line 1-5S — 2P 
Arms) ‘is. conclusive, so that the experiments were concerned 
with determining whether or not the line 1-68 — 29(A = 4571). is 
excited below the ionisation’ potential. A cylindrical anode and a 
hot-wire kathode along its axis were placed at one end of a long tube . 
with a glass window sealed on the other end. Only the part of the 
tube near the electrodes. was heated. The light of the incandescent 
kathodes was shielded from the window so that the glow discharge 
appeared against @-dark background. A photograph reproduced shows 
conclusively the existence of 1-5S — 2p2(A = 487) as the single-line 
spectrum of magnesium. At 14 volts the transition to the single-line 
spectrum is most marked. 

The results obtained enable 4 statement to be made of the general 
laws for the phenomena of electron impacts with molecules of the metals 
of the second group, for which there are at least three types of inelastic 
impact, two resonance potentials, and an ionisation potential. A. W. 

V. 
19 


ELECTRICITY ARD MAGNETISM. 265 


portation by the electric current. The object of the present paper is 
to examine the connection between these two effects and the’ observed 
variations of gas pressure, and in this connection the! centres of 
luminescence are also considered. It is shown that the observed pressure 
effects are chiefly due to the difference in the number of molecules that 
arise on the discharge of positive and negative ions at the anode and 
katliode. Directly, electrostriction plays only a very subordinate part. 
The amount of the pressure variations varies with the number, mass, 
and mobility: of the and negative ions Hence the 


eee pressure variations is advanced, and this is in 
8 ＋ ce of the variations on different variables: 
Evidence given of the, existence in the luminous. positive column of 
th and 1 ions loaded with matter. The current con; 
veyance is chiefly brought about by the latter. + uit 
Centres of Luminescence —The above conclusions considered 
With respect 0 givé support to the theories‘ and 
views of Child, Franck, and Hertz, and to a certain extent the view 
meet advanced by (1919)}- that.. electro- 
on chiefly takes place with recombination of free 
The outer electrons of the atom determine: its 
catalytic properties, and optical confirmation is given for the assumption 
ents A A 


expected to produce a pressure upon the poles of the ate [Abs. 1643 (1920)}. 
J. J. Thomson showed the author some time ago that ions moving under 
an electric force cannot produce a pressure upon the electrode towards 
which they are moving, the pull on the electrode during the motion of 
theions being balanced by the impact of tho ions on the electrode. Duffield, 
however, entirely overlooks. the fact that ions moving from an electrode 
(ef, the same sign) produce a reaction upon it which is not-compensated 
by any other force, and consequently a strong pressure on the poles of 
an arc is to be expected as a result of the motion of the ions in the arc. 
When the are is not in a vacuum the energy of the ions is partly trans- 
ferred. by collision to neutral gas molecules forming the electric wind, 
and experiment shows that only a small part of the momentum of this 
stream is imparted to the electrode, the stream expanding over à large 
volume. 

portional to the current. For a current 10 amp the pressure, at the 
lowest estimate, is 25:dynes/om4: In the arc when several amperes 
pass through the gas the expected pressure should be sufficiently strong 
to amash the carbon poles... But the author has noticed that the pressure 
oi the electric wind increases with current only to a certain limit and 
then tends to diminish. Thus in a discharge tube the wind pressure 
disappears when the current is increased to 0-5 amp. ; from Duffield s 
work also the electric wind does not arise in the arc A the wind 
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aad also the nature of the gas. A physical interpretation of the various | 
Mag. 40. pp. 511-512, Oct., 1920.)+—Duffield has tried to show that the 
motion. of ions within an electric arc and the electric wind could not be 
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electrostatic problem, and as such is solved mathematically, giving as 
results : rx where a + radius of grid, 


b= e single grid wires, „ number of 
grid wires. 
This is independeit of the radiov of we Mamént: 
. J. E. 


i ELECTRICAL PROPERTIES AND INSTRUMENTS. 
302. Colour Sensitiveness of Photoelectric Cells E. F. Seiler. 
(Astrophys. J. 52. pp. 129-163, Oct., 1920. Colou- Sénsitiveness Curves 
of Thirty Photoelectric Cells, including all the Alkah Metals and Hydrides of 
Na, K, Rb, and Cs.— As great care was used in mounting the apparatus 
rigidly, in calibrating the thermo-couple and wave-length scale, and in 
maintaining a constant source of light, the curves were accurately’ deter- 
mined, and this enabled the wave-lengths of maximum sensitiveness to be 
determined within about I un. It was found that as the atomic weight of 
the alkali metal increases, the max. sensitiveness decreases, the resonance 
peak becomes broader, and Mut shifts toward the red. The author sug- 
gests that these changes may be associated with the increase in atomic 
volume. For glass cells filled with argon at low pressure, A,,,, was 405, 
419, 440, 473, and 330 um for Li, Na, K, Rb, and Cs respectively, while 
for the corresponding hydrides NaH, KH, RH, and CsHH, the values 
were larger: 427, 456, 481, and 540 pp respectively. With neon instead 
of argon, in the case of NaH and KH, Aua. was about 0 um shorter. And 
while, in the case of KH, pyrex cells gave the same curve as glass ones, 
quartz cells showed a longer Au for both KH and RbH; contrary to what 
we should expect from differences in absorption. Since the effects of 
gas and of cell wall were not eliminated and the normal and ‘selective 
efiects were not differentiated, the curves are characteristic 
of the particular cells rather than of the various metals ‘alone; never- 
theless it is of interest to note that the products of Aua with (I) resonance 
potential, (2) ionisation potential, and (3) absolute’ melting temperature 
of the corresponding metals are each roughly constant: The hydride 
Fatigue Tests of Two Photoelectric Cells. The effect of illuminating a K 
enn Ser SAS: ‘was tte 26 phe 


digntes lithium in ethylamine if absolutely ary and if a trace of ammonia 
VOL. xXxIv.—a.— 1921. 10% 


: originates solely in. collisions between ions and gas molecules, it should 

only increase with current density, and there seems no alternative, in 

order to explain these results, than to suppose that when the current 

: density is large the carriers of electricity do not collide with the gas 

molecules, which seems incredible. Further investigation of this pheno- 

menon may throw fresh light on the nature of the discharge through 

gases. IT. H. 

301. Calculation of the ‘Ionic ‘Flow of Amplifying Values. N. 

Abraham. (Archiv f. Elektrot. 8. I. pp. 42-45; 1919.)—The problem 

of the ionic flow in values of the French type is treated as a purely 
v. 
192 
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was present. —¾ 
evaporating the solution 


Mathod of preparing ethylamine is described. 


303. Construction of . Thermo-Couples. by W. H. 
Wilson, and Miss T. D. Epps. (Phys. Soc., Proc. 32. pp. 326-339; Disc., 
339-340, Aug. 15, 1920.) Hitherto thermoelectric arrangements have 
usually been made by one method only —by joining together with solder 
two metals suitably chosen. The difficulty of making satisfactory soldered 
joints between the elements of thermopiles is considerable when there 
are a large number of closely packed junctions, and the authors give details 
of a method which they have devised in order to avoid these difficulties. 
It consists in using a continuous wire of one of the elements and coating 
with an electrolytic deposit of another metal those parts of it which have 
to form the other element. If this electrolytically deposited metal bas 
a conductivity considerably greater than that of the first metal and a 
fairly thick sheath. is deposited, a thermo-couple is produced which is 
not appreciably impaired in efficiency by the short-circuiting effect of 
the core, Constantan with Ag: 
be suitable for most purposes, 

In the discussion, R. S. Whipple eee dd the — as likely 
to be of great service to physicists in many cases, ¢.g., in the measurement 
of radiation. He mentioned that Hill has recently been measuring the 
rise of; temperature of nerves in action by means of these couples. W. H. 
Wilson stated that he had — re 
of C. with these junctions. J. J. 8. 


304. Action of Roentgen and Gamma Radialions upon the Electrical 
Conductivity of Selenium Crystals. A.M.McMahon. (Phys. Rev. 16, 
pp. 558-564, Dec., 1920.)—Action of y- and Roentgen Radiations demon- 
styvated.—The increase in conductivity of selenium cells accom pesying 
crystals of metallic Se, A similar effect upon the crystals has been 
obyerved to be produced by the absorption of the y-rays of radium. The 
fact that a crystal fatigued to y-rays is fatigued also to X-rays is evidence 
The indications are that the 

tely twice as sensitive to y-rays as to X-rays of 
| the type used l. rays of tungsten). 

‘New Electro-mechanical Properties —Increase of mechanical pressure 
upon a crystal results in an increase of its sensibility both to X-rays and 
y-rays: This is exactly the same result, qualitatively, as that secured 
by Brown in his study of the light effect Abs. 1879 (1914)]. N oda 

Action of Separate X-ray Frequencies —Unsatisfactory results obtained 
in the study of the strong lines of the L radiation of tungsten are thought 
to be due to che low intensities ‘afforded by the X-ray spectrometer. 
Another method of attack is being planned. 
Comparison of the Light, Xray, und y-ray Eſſects upon an Isolated 
Crystal. Calculations made upon the basis of the energy absorbed indicate 
that a selenium crystal is most sensitive to y-rays. The ratios of the 
change’ ubsarbed ‘energy fer’ ekposered ons minete 


308. Clark Standard Celle Causes of Failures: K. C. MeKelwy and 


M. P. Shiemsker.. (Bureau of Standards, Bull. 16. Wee 
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subject to two types of failure: the cracking of the glass near 
amalgam, and 
gas in the amalgam limb. The cracking of the glass has long been known 
inerease in the diam. of the wire. The trouble may be largely overcome 
by employing platinum wire which has previously been subjected for a 
short time to the action of hot 10 % zine amalgam, using a lead sealing- 
in glass. It seems likely that the difficulty can also be remedied by the 
employment of vessels made entirely of Jena 397!!! glass; or by using 
this glass as a séaling-in glass. The formation of hydrogen gas in the 
amalgam limb of the cell seems to be unavoidable, but its presence has 
no appreciable effect on the e. m. f. of the cell. n 
is formed because of a slight acidity of the zine sulphate solution, or 
because of the gradual diffusion of acid from the kathode limb, in case 
the mercurous sulphate used as a depolariser contains free acid or hydro- 
lyses into free ‘acid and a basic sulphate in saturated zinc sulphate 
solution. The difficulty is reduced to a minimum by using the smallest 
excess of crystals required to ensure saturation at the highest tempera- 
306. High-Frequency Resistance and Inductance of Pavaltel . 
drical Wives ; \New Integration Method for Computations: H. L. 
Gartis. (Bureau of Standards, Bull. 16. pp. 93-124 [Sci: Papers 
Nov 374], 1920.)—The method which has been used hitherto for com- 
puting the alternating-current resistance and inductance of wires is 
to determine the differential equations of the magnetic field and solve 
these equations, taking into account the conditions imposed by the shape 
of the conductor. The author has developed a novel integration method, 
He divides the current into an infinite number of straight Blaments. 
The magnetic field at any point is the sum of the magnetic fields of all 
the filaments; and the back e. m. f. in a fllament is determined by the rate 
at which the magnetic fields of ‘all the other filaments cut this filament. 
He first considers the case of the current in a cylindrical wire when | the 


filament be deduces. that Em ds wbere E is the 


9 U, the current density at +, U the current density at y, 
volume resistivity, I the length, and Is an element of the e 
M., = A { (log (%) — 1) = the mutual inductanee 
the filaments at æ and 5 d being the distance between them. If & be the 
angle of lag of the current density at + behind E, U cos ¢ and U sin ¢ 
are symmetrical. round the centre; and can thus be expanded in power 
given by Russell in terms of the ber and bei functions. 

parallel cylindrical canductors and: solves it by a similar method, The 

In a few.cases where we have large wires very close together and 
the feequency is abnormally high, the solutions cannot be used since the 
series become divergent. A table of the limiting frequencies at which 
the: formule will hold is given. The formule are tested by applying 
them to calculate the experimental results found Wege peat by 
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) Papers No. 390], 1020:)}—The ordinary bermetically sealed Clark cell is 
V. 
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C. N. Hickman and [Mies] C. M. Sparks of the Bureau of Standards. The 
following are some of the results found. R = ac; resistance, RO = d.c, 
F Length of circuit, 1710, cm. 


039 3000 2,40% 2.0 

1.30 3000 1.78 1662 

3000 1-619 1-618 
18 iJ £84 cy. 


0-175 3000 6-86 | 
0°67 3000 1082 10-55 
5.18 3000 20-89 20-99 


307%. The Condenser’ Machine, New Electrostatic Generator of 
Tension Current. H. Wommelsdort. Zeits. 41. pp. 726 
Sept. 16, 1020. Ann. d. Physik, 63) 3. pp. 208-300, Oct. 7, 
— —ͤ—ͤ— 
with certain modifications which were devised to increase its useful- 
ness for demonstration purposes, but also improve its suitability for 
technical applications. The machine has been made so as to be more 
easily mounted and demounted, the simplicity of its working is increased, 
and the device of embedding the sectors in the mass of the insulating 
discs has raised the efficiency and the output of the machine. The most 
important advantage of the condenser machine is the circumstance that 
it produces currents at à potential of 100,000 to 250,000 volts. With 
the new form of machine described the greatest attainable length of spark 
is 38 m., which is approximately double that of the earlier Holtz and 
Wimshurst inſluence ‘machines. The a larger machines 
% ot a J. 178. 


308. ‘Veltmeter-Amplifier.. H. Abraham, E. Bloch, and L. Bloch. 
(Soo. Frang, Blect., Bull. 10. pp. 9-24, Jan., 1920. J. de Physiqus et le 
Radium,» I. pp. 44-87, Aug., ot thin. 
a, résumé, of the, properties, of three-electrode valves, and the second part 
describes the construction and use of an amplifying. voltmeter, which is 
capable of measuring directly alternating voltages less than one ten- 
thousandth of a volt at all irequencies. This apparatus has already been 
described elsewhere Abs, 878 (io. The voltage to be measured, is 
applied an the input side oi an amplifier of 1, 2. or 3 stages, and from the 
readings of a milliammeter in the anode circuit of the last valve the value 
ot. the applied voltage can be obtained by use of the calibration, curve of. 
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tanoe een Measured Computed 
* — — Frequeucy. Inductance, Inductance, 
Micmhenrys. Microhearys. 


300. The “Shadow Electroscope : Construction and ‘Applications. 
Whiddington. (Cambridge Phil. Soc., Proc. 20. pp. 109-115, Sept., 
1920.)—The instrument described is a simple electrostatic voltmeter of 
the gold-leaf type, designed primarily for class instruction, and while 
not capable of the highest precision is yet sufficiently accurate for many 
purposes. It consists essentially of an ordinary gold-leaf electroscope, 
one side of which is fitted with a semi-transparent voltage-scale on which 
a sharp shadow of the leaf is cast by means of a 2-volt lamp, the filament 
of which is arranged parallel to the leaf. To obtain, an even voltage 
scale and constant capacity over the working range, the metal box con- 
taining the leaf system was made of quadrant shape. A small lime-coated 
spiral is fitted inside the electroscope, this spiral when heated providing 
a controlled source of ions for experiments on ionisation. The position 
of this spiral was such that there was no possibility of convection currents 
disturbing the leaf. The voltage-range of the instrument is from 100 
accuracy sufficient for most purposes. 

Examples are given in which the por stra sa is employed in the 
measurement of voltages, inductive 
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310. Magnetic Properties of Non-homogeneous Materials, Magnetic 
Analysis by Fo of Hysteresis. Curve. E. Gumlich. (Archiv 
f. Elektrot, 9. pp. 163-166, Aug. 8, 1920. From the Physikal.-Techn. 
Reichsanstalt) — The effect of inhomogeneity of the test piece, on 
magnetisation curves taken by the ballistic or magnetometer methods, 
is. determined partly by calculation and partly by experiment. When 
the material is made up of alternate strips of steel and soft iron, wavy 
hysteresis curves are obtained. With increasing content of hard material, 
a fall in the max. induction is accompanied by a bulging out of the ascend- 
ing curve for values of H between 40 and 60 gauss. With 70 % hard 
material, the bulge has already reached the H-axis, but the greatest 
part of the descending branch between remanence and coercive. force 
still bears the character of the soft material. On adding soft material 
to steel, an effect is visible in the descending branch of the hysteresis 
eurve ; . whilst there is little change at first in the remanence, a bay 
develops on the curve between remanence and coercive force, and even 
with 50 9% hard material there is a very low coercive force. This is due 
to the opposite directions of the flux in the two constituents. Curves 
of n and B are given for the two series of composite specimens. These 
show two maxima of i for steel with added soft-iron up to 30 %. The 
form of the curve enables a magnetic analysis to be made with fair approach 
to accuracy. As an example, a steel wire containing 6 % tungsten and 
hardened at 980 C. gave two maxima of n for H values 6 and 37 respec- 
tively. Employing the empirical rule that nus occurs at u field 
intensity which is 1.3 times the coercive force, the values of the ‘cercive’ 
force thus found were 4-6 for the soft material and 28°4 for the hard: 
cases’ of Al and Mn alloys. 
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311. Magnetic Perméability of Tron and Nickel for Hertzian Oscillations. 
R. G. Loyarte. (Univ. de La Plata, Publ. [ser, mat.-fis» No, 200 1. 9. 
pp. 453-498, March, 1017.) — The knowledge of the relation between the 
magnetic permeability and the frequency of the electric oscillations to 
which a magnetic material is subjected, is of technical importance as 
showing whether or not these substances are able to follow 
rapid changes of field. From: the physical .standpoint: its importance 
arises from the fact that it strengthens our knowledge of the molecular 
structure of the elementary molecular magnets, concerning which it is 
desirable that there should be known the moment of inertia, the natural 
oscillation frequency, and the logarithmic decrement. Up to the present 
there has been available no series of measures which would make clear 
the relation between these quantities, since all previous observers have 
restricted themselves to a few points on the curve in question, and each 
one worked over a restricted range, While they have in general not ful- 
filled the indispensable conditions necessary, namely: use of nearly 
undamped oscillations ; use of very weak magnetic field in order to work 
in the reversible region and avoid hysteresis ; avoidance of eddy currents. 
The authors then discuss theoretically this relation, first for the case 
where the weakening of the elementary magnet is due to radiation, and 
secondly for the case where it is due to mechanical vibration ; curves 

The author's measurements 2 with the conditions mentioned 
222 for the three highest frequencies was to 
deduce the log. decrement, , of the oscillations which are set up on two, 
parallel wires of radius a placed d em. apart, from the formula: 
where u is the — 
sec., and o@ the conductivity of the material of the wire. | 

By measuring 8, u, o, d. and a, n can be calculated. i AO Ye 
For these short waves a Lecher system was used, — abe 
oscillator; for the longer ones a Wien impact excitation system was 
employed. In the latter case, if W and L/ be the resistance and self- 
inductance of. the circuit: for the frequency considered, 8 W/. 
Since also W = meth 


o n can be calculated. The chüat re results are e given: below 

ef Nichel. Iron. 
— 
8.78 100 18-3 OF 
6.4 x 106 0.21 114 0-61 
6-33 x 100 122 00-600 
7.48 x 106 15-8 0-196 122 0-56 
10% | 14-6 0° 245 58-4 0-106 
495 x 108 18 0-210 42-2 0-070 
‘9-52 x 108 16-8 0-145 


It will be seen that in the case of Ni the apparent permeability increases 
and then remains constant, and does not diminish as the results of 
Arkadiev appear to show. [See next Abs.] toss? 
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312. Constants of the Elementary Magnets of Nickel and Iron. . N. G. 
Loyarte. (Univ. de La Plata, Publ. [ser, mat.-fis. No. 82, 2. pp. 1054 


magnetic conductivity. The first is called n and 
the second is designated a What is measured in the case of very rapid 
osdillations is a combination of pando, and this is termed: by the authors 


determined for a large number of different rapid frequencies and the existence 
of the magnetic conductivity o was confirmed, 


Moment of inertia, 1. 3.4% „ 10-86 1.6% „ 10-8) 
Natural 10 1-042 x 1001 10 
Diameter, d, in mm. 0-63 * 10°68 OPO | 0-28 x 10-6 
Moleciilar field, K. * 1% — 
Observer — Perrin 


These values for Ni are contrasted with those for Pt and Hg, obtained 
—„ 

The natural oscillations are, be bach, very tittle us that 
number of oscillations before taking up a definite position, i.2., before the 
magnetisation is that corresponding to the field produced. But all this 
takes place in a minute fraction of a second, since the amplitude of the 
angle, 9, formed by the elementary magnet with the direction is propor- 
tional to , whence 8 = 0-025 and T = 10-1! approximately. 

Permeability of Iron at very High Frequencies.—For iron the results 
obtained with waves of length 21.2 cm., give a value of n too large com- 
pared with those obtained with longer waves (60 cm. to 1 m.), so that the 
authors’ measurements will not fit any theoretical curve of yw. The 
authors therefore propose to carry out new measurements with waves 
shorter than 20 cm. and also between 5 and 10 m., since it is possible 
that there exists more than one natural oscillation frequency. For these 
„% 

L. H. W. 


318. “Double Solenoid for the Production of Uniform Magnetic Fields. 
S. J. Barnett. (Phil. Mag. 40. pp. 519-520, Oct., 1920,)—All the 
advantages of precise winding may be obtained, and at the same time the 
(small) effect of spirality on the uniformity of the field may be largely 
eliminated, and the trouble due to long leads avoided in the following way. 
and with practically the same length, but with . . 
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diameters, so that one will slide inside the other. One coil is wound in 
left-handed ‘spirals, the other in right-handed spirals, and the two are 
mounted ‘coaxially and concentrically: The construction necessitates 
that the successive layers in each solenoid start from points 180° apart. 
When each coil has two or more layers it is probably bést to wind all 
layers of one coil with the same integral number of turns; and all layers 
of the other coil with this same number plus or minus one half-turn. It 
is then possible to join successive layers of the two solenoids systematically 
by very short connectors at the ends, in such a way that the current goes 
alternately up a layer of one solenoid and down a layer of the other, and 
that the small effects of each pair of short connéctors are practically 
cancelled near the centre of the field. Difficulties are encountered in 
there are uhimportant: W. 


314. Saturation Value of of 8. Saito. 
(Téhoku Univ., Sci. Reports, 9. pp. 319-322, Aug., 1920. Forty-first 
report from the Iron and Steel Research Inst.)— The cementite was 

y isolated from a steel containing 1.88 % of carbon, and 
pressed into cylindrical form, 1:36 cm. long and 8 mm. thick: The 
specimen, which had a density 4.35, was placed between the poles of a 
Du Bois electromagnet, and its intensity of magnetisation in strong fields 
was determined by the ballistic method. The magnetising fleld was 
measured by means of an annular coil which passed round the cementite. 
A graph is given which shows an increase of specific magnetisation with 
field from 125 in a field of 6000 to its saturation value 135 in a field of 
about 13,000 gauss. The specific magnetisation of a cylinder of ‘white 
cast-iron containing 3-75 % carbon was also measured, and the data 
employed to calculate that for cementite, The value found agreed with 
the experimental value. Two double carbides of iron and tungsten 
AFe C. WC) and a double carbide of iron and chromium (18 Fe C Cr.) 
were next tested, the value 80 being found; the carbides were not very 
pure. Finally a number of steels with varying carbon content were 
tested at room temperature and also at a temperature a little above the 
Ao transformation of cementite. It was found that a higher magnetising 
field was required for saturation in proportion as the carbon content is 
A 8. E. A. 
815. Method of of Metals. 
L. W. Wild. (Faraday Soc., Trans. 15. pp. 1-12; Disc., 13-15, June, 
1920. Electrician, 84. pp. 320-322, March 19, 1920. Abstract — The 
magnetic hardness of iron or steel is defined as the coercive force of the 
material after having been magnetised to saturation. The specimen is 
a rod ot diameter } in. and length 3 in. This is placed within a magnetis- 
ing coil of the same length, and the whole fitted within a yoke in the 
form of a hollow square. A current of about 20 amps. is passed through 
the coil for an instant and the specimen is magnetised to saturation. 
The yoke is then removed, and the demagnetising effect of the poles 
takes away much of the remanent magnetism: What is still left is 
measured by the ballistic method which may be contrived so that the 

reads directly in terms of coercive force: The coil on the 


test bar should not exceed 1 in. in diam. and bo valine tage! 3 
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ol calculation employs Ascoli's graphical construction, and Thompson s 
values of the demagnetising coefficients are used (see Abs. 4698 (1019)]. 
The method is then applied to a series of bars of iron and mild steel, after 
these have undergone the heat treatment of normalising, annealing, 
maturing, tempering, and refining. A series of seven steels is next tested, 
and their behaviour is discussed in relation to their chemical composition. 
For details the paper should be consulted. In the discussion, exception 
was taken to the author's definitions of the methods of treatment as 
temperature method of calibrating the e ee re. was 
G. E. A: 


316. Tha of. Theodorides and Kopp andiithe Magneton. 
P. Weiss. (Arch. des Sciences, 2. pp. 417-418, Sept. Oct., 1920. Paper 
read before the Soc. Suisse de Physique.)— Honda and his collaborators 
concluded from their research on solid salts that the calculated atomic 
moments were mot in agreement with the theory of the magneton, whilst 
Cabrera came to the opposite conclusion. Theodorides has tested a 
number of salts and fimds that the linear variation of the reciprocal of 
the coefficient of magnetisation with temperature is verified with great 
exactness as required by the theory of the molecular field. His results 

are therefore in accord with the theory of the magneton. When the 
pris. moment is feeble; the diamagnetism underlying the atom is no 
Jenger negligible, and has to be taken into account if the linear law is to 
be maintained. Kopp has separated the paramagnetism from the 
diamagnetism in the same atom and has determined each of these, finding 
for Pt 7-93 magnetons and for Pd 8-03 magnetons, their coefficients of 
diamagnetic magnetisation being — 0-14 x 10% and 0-54 x 10 
respectively. It is inferred:that if Pt has 8 magnetons for the temperature- 
range 15° to 400°, T0 
to 1000°, . E. A. 


317 Keavical 8. ‘Qtature, 
106. pp. 407-408, Nov. 25, 1920.)—The theory which regards the magneton 
as an anchor ring of negative electricity in rotation about an axis of 
the earth and sun as due to their rotation. S. J; Barnett has shown 
experimentally that ferromagnetic bodies in rapid rotation become 
magnetised and has given a theoretical explanation of the magnitude of 
the effect observed. This theory, however, will not suffice to éxplain 
the magnitude of the solar and terrestrial magnetic effects. The author 
das developed a theory according to which para- and dia-magnetic as well 
as ferromagnetic substances should be magnetised by rotation. When 
the cemstraints on the magneton are elastic the intensity is proportional 
to the angular velocity, but the factor of proportionality vasies with the 
matume of. the constraint. At high temperatures an upper limit of 
magnetisation will be reached, which can be calculated on certain assump- 
tions. 
Abe theory may be applied satisfactorily to sun- spots. Additional 
àypotheses would be necessary to account for the obliquity of the magnetic 
ames of the earth. If the obliquity be assumed, secular variations of the 


motion of the magnetons. 
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318. Investigations upon the Current Form of High-Tension Intermittent 
and Pilsaling Currents, F. Volta. (Archiv f. Elektrot. 9. pp. 247-278, 
Oct. 10, 1920.)—The usual apparatus for exciting X-ray tubes is described 
and the general form of the current impulse illustrated; the practical 
importance Of the current form is then discussed. To investigate the 
current form, the Braun ‘tube or the Joubert disc may be used; the 
former is, however, hardly applicable with the high tension employed; 
which also causes interference with the galvanometer or electrometer of 
the latter. The author. adopted the Lessing-Gehrke tube which is 
essentially a rapidly rotated Geissler tube. The apparatus employed 
is illusttated and described in detail. Results obtained by photographic 
means and dlagrams dérived from these are illustrated and discussed 
for intermittent current obtained by use of an induction coil, when 
this is unloaded or loaded by means ot Lilienfeld X-ray tubes of 
various types. These results are compared with theotztical values 
calculated by knowledge of thé physical constants of the Circuit. 

A similar series of results is described, when a transformer is used 
loaded. 

Conclusions —The results show in the case of the induction coil 
that the partial discharges are dependent upon the value of the coil 
condenser, And decrease with increase in its capacity. In the case of 

the 
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N CHEMICAL PHYSICS AND ‘ELECTRO-CHEMISTRY.. «> 
319. Periodic Classification of the Elements, G. R. Nodder. (Chem 
News, 121. p. 269; Dec. 3,.1920).—The author presents a diagrammatic 
artangement of the elements which is based on the 3-dimensional spiral 
arrangement proposed by Harkins. The present proposal illustrates the 
periodic classification without recourse to the 3-dimensional arrangement. 
Two-Dimensional: Spiral Arrangement. J. R. Partington, (ibid., 


— 


p. 304, Dec. 24.1920.) The 2-dimensional spiral form indicated above 
should prove distinctly useful as a wall- chart for teaching purposes. Corre- 
sponding radii of the primary and secondary spirals are parallel to one 
another and are similarly numbered. The double circles (those showing 
Bi, Pb, Th) are intended to indicate pleiads of isotopes. | A. B. W. 


320. The Origin of the Elements, Laws of Atomic Weights. J. H. 
Vincent. (Phys. Soc., Proc. 32. pp. 271-289; Disc., 289-290, Aug., 
1920.)—-The atomic weights are regarded as the weighted mean values 
of the atomic weights of the isotopes of the elements; but it is assumed 
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that, as a rule, the atomic weight is near that oi some one isotope. 
Figures and tables are drawn up showing how this accounts for the values 
of a large number of atomic weights, if. we also assume that the weights 
and positions: in the periodic table of any, isotope are conditioned. by 
laws similar to those holding in the tecognised radio-active families 
The elements are all supposed to be derived from parent elements by 
processes known to occur in actively radiating families; but their radio- 
activity is not in general detectable by the usnal ane ti the 


views advocated are discussed, and some suggestions for experiments 
are made. ‘Finally, the theory is used to explain the so-called Jaws, of 
the atomic weights of elements of low atomic weight, and the shape of 
Moseley s 
321. Molecular Forces of Liguid> Crystals. . (Teits 
f. Physik, 2. 2. pp. 127-146, 19200 Liquid crystals are, like solid crystals, 
capable of growing; and are thus phases in the thermedynamic sense 
amorphous and colloidal bodies, on the other hand, are not, even if they 
show ‘accidental double refraction. Their molecules endeavours, so..far 
as is possible, to lie parallel to one another; but even in the case of 
solid crystals, thus does not oecur when: these — 
or twisted The author therefore maintains that no fundamental differ - 
ence exists between the two, and hence there is no ground for rejecting 
the term: liquid crystal. The detailed behaviour of these crystals 
62. Theory: K. Honda and M. Takagi. 
Trend: 18. pp. 54-61, June, -1920.)-—It bas been considered that invar 
ts a definite compound of iron and nickel, but the authors show 
that many other alloys of these metals exhibit regions of zero thermal 
coefficient’ of expansion at various temperatures. The particular alloy, 
invar, happens to have this region at room temperature, and it would 
de possible, by the addition of small quantities of other elements, to 
bring this point of minimum coefficient either slightly abbve or slightüüy 
below room temperature, so that the céefficierit of expansion 3 


Di Hanson. (Iron and Steel Inst, J. 102, pp. 28-30 Disc: and Corres.) 
31-37, 1920. Engineering, 110. pp. 421-422, Sept. 24, 1920.) Four 
cases of intercrystalline fracture fracture’ in mild steel are discussed. lu the 
cause of a steel wrapper plate for the combustion chamber of a. marine 
boiler the explanation was ſound in the manner in which the carbide of 
iron existed as films around the crystals of ferrite. The same structure 
was found in à half-inch’ mild-steel plate from the dram of a water · tube 
Boiler. In both these cases a difference in property could be detected 
betweeh the surtace and central portions of the metals. In the latter 
case the crack had started from tbe rivet holes. Although inter- 
crystalline failure had resulted in a steel plate from a high-pressure boiler, 
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beste carnzed out on the plate even with slow loading produced a fracture 


tion point The above proposition will be demonstrated; therefore, by 
establishing a discontinuity in one of the physical magnitudes which 
define the state of the alloy when one of the equilibrium factors, such 
as ‘temperature, is made to vary in a continuous manner. It is then 
shown in the paper that where no angular point occurs there is no change 
of phase, while at an angular point phase-change takes place. An 
appendix considers more fully the theoretical exposition of the main 
H. H. Ho. 


Univ., Sci. Reports, 9. pp. 305-310, Aug., 1920, 39th report 
of the Iron and Steel Research Inst.) Gives the results of experimental 
work carried out to complete the equilibrium diagram of carbon-manganese 
alloys formerly published by Stadeler [Abs. 1320 (1008), The 
earlier work showed that Mn and its carbide, Mn C, form in the liquid 
state a continuous series of solid solutions from pure Mn to the alloy 
containing 6-75 % C. The present results show that Mn and its carbide 
are only partially soluble in each other in the solid state, and as the 
tempetuture decreases the solubility of both decrease, until at 920 they 
172 
Steel. M. Levin and K. Dornhecker. (Ferrum, II. pp. 321-329, 


impurity 0-01 %; with 18 steel rods from Krupp, total impurity ranging 
from 0182 to 0-329 9%, carbon increasing from 011 to 1-54 6, Si from 
0.01 to 012 %; and further with six other specimens of Swedish iron 
ranging in carbon from 1/97 to 3:75 %. The density of the electrolytic 
iron was increased by heating the specimens for 2 hours in a vacuum up 
to 1000 C., to 7*875 max. In the carbon steels this heating caused 


opérate ‘for years to cause intercrystalline failure: The failure of a 
thild-stee!l tube, practically unstressed, from a nitre bath at 300% C. was 
trace to its cold-worked condition. A similar tube which had been 
annealed did not crack. C. T. 

324. Theoretical Study of the Equilibrium Diagrams of Binary Alloys. 
J. Galibourg. (Rev. de Met. 17: pp. 630-634, Sept., 1920.)--+The study 
of the equilibrium diagrams of binary alloys has resulted in the formula- 
tion of a series of rules; certain of which are the consequences of therme- 

) dynamic law. Knowledge of the latter is indispensable for. tracing 
and interpreting’ the experimental diagrams. In particular it is assumed 
that two branches ‘of the liquidus separated by an angular point corre 
spond to the deposition of two different solid phases. This proposition 
is almost intuitive when regarded from the standpoint of continuity. 
but the author here attempts its demonstration. He only considers 
the case where thé two branches of the liquidus are situated oni either 
side of the horizontal of: the angular point, since the opposite case corre- 
sponds to the presence at the angular point of a eutectic, with deposition 
of two distinct phases to the left and to the right of this point. Transition 
from one phase domain to another should be marked by discontinuity 
in one oi the properties of the alloy in the neighbourhood of the transi- 
Were mace Witt LI ©: aT On 
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and examined by. X-rays, photographs being taken of the diſfraction 
figures produced by the action of X-rays on minute crystals. whose 
orientations are uniformly distributed in all directions. By comparison 
of the photographs. secured with one obtained from natural graphite, 
it is concluded that the so-called graphitic carbon and the temper-carbon 
as.found in cast iron are both the same substance as natural graphite, 
and temper-carbon should hence not be considered as amorphous. [See 
Abs. 784 and 1140 (10 ag? of 

828. On the Equation for the Chemical Equilibrium of Homogeneous 
Mixtures. A. W. Porter. (Faraday Soci, Trans: 16, pp. 78-82, June, 
1920.) — This paper embodies Part I of the subject, and deals with 
equilibrium at constant temperature. The equation determining the 
equilibrium quantities of the components of reacting mixtures been 
fully worked out by many methods in the special cases in Which all the 


i 


additive law breaks down, and the method now described in detail for 
consistent results is that which led the author to find exact ‘eqtidtions 
for osmotic pressures in terms of vapour pressures [see Abs’ 866 (1008). 
It is identical in principle; with the method of maximum work recently 
advocated by McC. Lewis. An equation is derived which is exact whether 
the mixture consists ‘of gases or liquids, or a homogeneovs mixture “of 
both, and holds good not merely for the limiting values of the variables, 
VOL. XXIV.—A.—1921. 


1 
no change when the carbon was below 1 %, no oxidation or loss of carbon 5 
being observed ; in higher carbon steels the density decreased ‘the more | 
the C percentage increased. When the heating was continued for 160 4 
hours, the loss in density, from 7-8 to 7 · 8, g. was rapid during the . 
first hours and very slow afterwards: ‘This agrees with observations ot ‘ 
Wust and Geiger that temper-carbon is segregated also from relatively | 
pure iron, and that the segregation takes place rather suddenly and is 
scarcely: increased by subsequent heating. For ‘the Brinell hardness ; 
~ tests the specimens were heated’ to 650°. The hardness was found to . 
increase with the C content, from 99 to 3166 in the case of the Krupp 
steels, and from 289 to 494-5 in the case of the others. The curve 
Hardness/Carbon percentage was quite regular, and did not show any : 
of the characteristic points observed by Walberg and others. H. B 
327. Crystalline Nature of Graphite and Temper-Carbon. obtained 
from Cast Iron: K. Iokibé. (Tohoku Univ., Sci. Reports, 9. pp. 
Aug., 1920. 37th report of the Iron and Steel Research Inst. Describe g 
the examination, by means of X-ray analysis, of, samples af graphite 
and ot temper-carbon obtained from grey cast iron and annealed white 
iron respectively. The separated samples of carbon were compressed | 
reactants are perfect gases. When the mixture is not a mixture of . 7 
gases the difficulties of the problem become very great, and no very 
explicit solution seems to have been given, though the whole matter is 
implicitly contained in Willard Gibbs“ method of the chemical potential. 
It is very desirable that à solution should be found in terms of quantities 
which are more directly ascertainable experimentally. Such à solution 
can be expressed in terms of osmotic pressures, the meaning of whith 
is easily grasped even though very great difficulties still exist in connection 
with the mechanism by which the osmotic pressure is brought about 
in strong solutions. The first difficulty ‘arises’ from the fact that the 
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constant. temperature is next derived, and applications are given for 
the. following four characteristic cases: When the separated components 
are all incompressible liquids ; all perfect gases; the simplest departure 
trom the law oi perfect gases; Van der Waals’ fluids. In none of these 
eases, except that of the perfect gas, is the equilibrium expressed in 
terms oi the actual concentrations in the mixture. Unfortunately, to 
make this further step, a knowledge of the connection between osmotic 
pressures and concentrations is required, and this is only known at present 
for very ſew substances. Thermodynamics does not give any theoretical | 
value for the connection, and a further development of the kinetic theory 
is, necessary for its general evaluation. These ekamples serve to 
emphasise the inherent difficulties deviation 
from the law of perfect gases. na ims H. H. Ho. 


829. Quantum Theoretical Significance of the Velocity Constant. M. 
Trautz. (Zeits: f. Physik, 2. 2. pp. 117-128, 1020. Every 

enmstant consists of two different factors: one which expresses the 
number: of possibilities for the reaction, and a second which indicates 
the particular possibility to be realised. The latter may be termed the 
activity or yield factor; the former is the impact or oscillation number. 
The present paper is concerned ‘principally with this impact number; 
and Section 1 deals with the quantum theoretical importance of the 
impact constant. Section 2 investigates an assumption as to the thermal 
content of the reaction mixture, and derives the temperature coefficient 


factor in the velocity constant is given to the first order 
as Aj and to the second order ky = 9), where 
and à are the well-known constants in the radiation theory, and the 
i's»theNernst constant (ii and iz for the separate molecules, and 11, 
tor the addition product). The importance of Planck's — Wt 
now apparent, while the i values are obtained empirically. 38 
temperature function is found to be, T. e- (i — ct, 
ure lie, of active molecules), q the sum of the molar heats,of the 
ive parts. Another temperature function has not been assumed. 
go may be calculated from the red spectral limits of absorption of the 
reaction considered from gp = Adv, where A is the Loschmidt number 
eee the particular frequency, Agreement between experiment and this 
has been found to be as good as, and, in part, better than between 
eriment and previous expressions, The terms for the reaction 
ity, as earlier for the case oi equilibrium, are now brought completely 
thermodynamical quantum theoretical form, 
320. Seloshibisy, I. ‘Solubility Sale in Salt Solutions. 
J. N. Brénsted. (Am, Chem: Soc., J. 42, pp. 761-786, April, 1020.) — 
New equations are given to empreas the influence of one salt upon the 
solubility ot another. The fundamental equations are simplified by 
assuming that the activity coefficient of a mixed salt solution to the 
same for any ion of the same type The essential features of the equations 
VOL. XXV. 1021. 


ot the reaction ‘velocity. By comparison of the theoretical gas and 
quantum ‘expressions in the region of their validity, the independent v 
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solutions, so that the results could be interpreted equally on the hypothesis 
of complete ; dissociation.’ The equations have been tested, espetially 
on coordinated cobaltic salts, with satisfactory results. A table is also 
given showing the calculated influence of a solute on ‘the: dissociation 


331. The Photochemical Oxidation of Hydriedic G. Winther. 
Danske Videnskabernes, Selskab. 2. No. 2. pp. I-28. 100A 
critical examination of Plotnikow's researches..of 1908. Plotnikow 
exposed solutions of KI. to the rays of a uviol lamp, added diluted 
sulphuric acid containing oxygen to the solution, and determined the 
diminution | of the oxygen concentration without stirring ;. he, found that 
the velocity constant was proportional to the light intensity, that.there 
was no induction period, that the process was more sensitive to blue 
than to ultra-violet rays, and that the addition of carbide to the solution 
and the use of the latter as light-filter did not affect the reactive velocity. 
Experimenting together with H. Poulsen and V. A. Larsen, and making 
use of, his quartz-mercury lamp and fluorimeter [Abs. 59 (1914) and 2278 
(1915))],.the author questions most of these statements. Hydrochloric 
acid is used, stirring applied, and the oxygen concentration is kept 
constant, contrary to Plotnikow. It is found that the reaction velocity 
depends upon the formation of the tri-iodine ions Ig, which ion has two 
absorption. bands near 350 and 290 wu: This optical auto-sensitiser 
is formed by the very process it is to accelerate (similarly in the oxidation 
of leuco-compounds, of alkaline pyrogallic acid, and sodium sulphite), 
and the process must possess a measurable velocity in the darkness; 
the rate of the oxidation is first zero and increases during an induction 
period to a constant value. The sensitiveness of the oxidation is, both 
for the same wave-length and different ion contractions, and for different 
wave-lengths, peopestinnal te the absorption ef: the tri-iodiot itt, H. B. 
OS 

382. The Photochemical Efficiency. of the Absorbed - Radiation: . 
Winther. (Kgl. Danske Videnskabernes Selskab. 2. No. 3. pp. I-48. 
1920.) — The primary photochemical process consists in an 
of radiation energy and an augmentation of the chemical potential of the 
substance; this process is followed by the voluntary secondary darkness- 
processes occurring with loss of free energy. The two processes being 
independent of one another, the secondary loss may be greater or smaliet 
than the primary augmentation of energy; in the first case the total 
licht- process is irreversible, in the second reversible, but there is no 
difference between the two groups with regard to the photochemical 
process; The effect of the exposure is not at all dependent upon the 
magnitude and the direction of the affinity in the total light, process, 
According to Einstein’s photochemical law of equivalence, each absorbed 
quantum should split off one electron. But the experiments of Warburg, 
the author, and others show that this law does not hold as a rule, and 
it cannot even be asserted. that the quantum Av corresponds to the 
moving. of an electron from one stationary state to another. Vet there 
is a quantitative relation. The molecules of a substance are, at the 
same time, not all in the same condition of activation, and there is 
(Marcelin) a difference between the relative critical energy and the mean 


energy oi the molecules. 
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oxidation oi hydriodic acid, ¢.g., is found to agree with the energy required 
tor the activation. On this basis it is intelligible how the specific *photb- 
chemical effect is of the same order of magnitude for a series of very 
different. processes (Warburg), and the law of critical éfficiency renders 


of ‘zine oxide particulars’ to be published] and of hydriodic acid, the 
absorbed radiation is quantitatively transformed into radiation of a far 
shorter wave-length, this latter’ radiation being absorbed not only by 

IV 


Infbuence of Wave-lengths and Pressure on Photochemical Oronisation ; 
Einstein's Equivalent Law. E. Warburg. (Preuss, Akad. Wiss. Berlin, 


pp = Afl-98c, where ¢ = 14,300. In ozonisation the primary reaction 
Og = O + 0, the secondary Og O = Og, and also re- iormation of O: 
from. O + O. The specific | photochemical effect ¢ indicates the amount of 


excluded, & should be = 26. With oxygen pressures of 100 to 160 kg/cm? 
and A = 0,00 ¢ was found to be 1-86 x 1075, while 2p = 1/47 x 1075 
[see Abs. 1046 and 1689 (1912) and 1557 (1913)}, so that Einstein’s law 
to bo fulfilled. For further tests at pressures up to 400 kg./cm.® 
a ste 10 mm. thick, was constructed, 
and the Pt capillary (which was easily blocked) for the escaping gas was 
replaced by a gold tube, 1 mm. internal diameter. For A = 0-253 the 
amount of orone produced was smaller than for A = 0-209, the amount 
representing at 126 kg em. 2 about 55 %, and at 300 kgm. 2 only 29% 
of the theoretical values. This influence of the pressure is not in accord 
with Einstein's law, which would require modification. It is moreover 


account ‘for the ‘discrepancy, it 3 


334. a G. Williams: 

y Soc., Trans. 15. pp. 134-137, June, 1920.)—Working with baths 

of 2650 litres’ capacity, the author criticises some statements of Allmand. 
The efficiency decreases as the bath gets warm, but does not fall off rapidly 
above-60°; the production per unit energy increases when the tempera: 
ture is raised; the kg of perchlorate requires 3-4 kw.+hrs. at 41-87 and 
3 kw.-hrs. at 60 C. The NaCl content of the bath tends towards an 
equilibrium depending upon the temperature, being 2-3 gm: NaCl per 
litre at 31° and 47 gin. at 59°, Neutral or acid baths soon turn slightly 
alkaline by the formation of hypochlorite, unless hydrochloric acid is 
frequently added ; and warm baths are ‘HB 
VOL. XXIV.—A.— 1921. 


it possible in many cases to calculate the light-sensitiveness of a process, 
it its darkness temperatufe-coefficient be known. These coefficients dre 
generally very small, as they ought to be, and they increase sometimes 
with wave-length. The law: of critical efficiency also elucidates the 
possibility Of ¢hemiluminescence. The deviations from this law are 
to be explained by errors of observation, by imsufficient stirring, the 
formation of light catalysts, and by the observation that, in the cases 
Ber. 34. pp. lation energy | wave-length 
A is absorbed the primarily decomposed quantity p of the photolyte, 
V. 
19 
sown should (according to atem) increase with increasing 


